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NOTES . . . 



1 



from the Editor 



This issue, of INVESTIGATIONS IN SCIENCE EDUCATION corrtains'^two 
clusters of reports. The firsts STUDENT CHARACTERISTICS, includes 
three reports which deal with student interests, attitudes, and 
values.*., There are also th^ee reports included in the se5^^ cluster, 
TEACHER CHARACTERISTICS. The studies deal with teachers' character- 
istics, values, and students* perceptions of teacher charact^eristics . 
Finally, there are three studies included as INDIVIDIIA.L STUDIES. These 



include a study of locus of control, a study of student understanding 



of the nature of science, and a surv^ of teacher and pupil perception 

* . 

of the Nuffield Physical Science course. . i 

1 ^ ' 



Stanley L. Helgeson 
Editor **" 



Patricia E. Blosser 
Associate Editor 
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STUDENT CHARACTERISTICS 
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Gardner, P. "Attitudes of PSSC Physics Students: Relationship with . 

Personality and Teacher Behavior." The .Australian Science Teachecgf 
' Journal, 21(1): 75^85, 1975. 

Descriptors — Educational' Research; .^Ph^tsical _ScienceS4*._5^Physics; 
Science Education; Science Course Improvement /Project; Secondary 
Educatiqji; ^Secondary School Science; *Studpnt Attitudes^ 

Expanded Abstract and Analysis Prepared Especially -^r I.S.E. by Rodney L, 
Doran, State University of Nfew York at Buffalo. 



Purpose- ' . ) • . . ' . - ■ ■ V . 

The study .described' herein* "set out to investigate the relationships between 
pupils personality, teacher behavior and pupils' attitudes to physics." 

Rationale , / 



This study is one of an international family of ^^yestigations exploring a 
' wide variety of factors related to low enrollments in, and negative attitudes 
toward, ficiegace. While many of the other studies correlated pupil or teacher 
variables with pupil outcomes, the predictor variables were not used simul-' 
taneously, 'thereby missing "the complex* interactions which may ^exist between 
pupil ani teacher variables. Furthermore, previous studies frequently 
Utilized class means as the/ unit of analysis p^resenting thQ delation of 
; relationships ^where -pupil characteristics act as moderator Variables. In 
other words; "teachers might exert vkij^ing and perhaps even opposing effects 
on dij^erent kinds of pupils within thei?^ classes /A This study is part of a 
continuing research interestr of the investigator. .j i \* 

■ . ■ V ' " ^ - 

As-sessment' of the pupil in^d teacher variaVT^es was based on^^^^^^'needs — press 
D^del" of Murrky (1938) and Stepa ^ (l^Jwbich^su^gejpts that "human behavior 
'may be understood in terms of an Interaction between Ja'spects of. personality 
("needs*.*) and relevant aspects ^f the social environment ("pres^") . 



1 



Research Design and Procedure 
Instruments . 



* The criterion variable, pu^l attitude, toward physics, was assessed by an 
''investigator-constructed Physics. Attitude Index (PAI) , 'a 40-itein Likert-tjrpe- 
, instrunfent, yielding scored on four attitudes r (1) towards non-authoritarian 
modes , of learning, (2) towards physics as an open , flexible"^namlc disci- • 
plin^, C3) towards scientists , and (4). towards personal enjoyTPent of physics. 

The predictor variables were based on the earlier-mentioned "needs-press 
model," Eight' needs scores from Stem's Activities' Index (Achievement, Con- ' 
jxmctivlty. Deference, Play, Underhand Ing, Order, Nurturance, and Energy) 
formed, the Personal Preference 'Index (PP]I) — the pupil variable. The teacher 
variable was assessed by the Physics Classroom Index (PCI) , developed 
especially for this project. It contains "eight press scales which corres- 

7 V ' ■ 

p'ond to these needs: .(D CompetdLtiveness, (2) Organization, (3) Compliance, 
(4) Pleasure, (5) Intellectualization, (6) Compulsiveness, (7) -Warmth, and 
(8) Stimulation." The author chose these variables "because it was thought 
that ^ they might be related to one or more of the attitudes measured by the 
- PAI." A .description of v each scale and illustrative item from the PPI and • . 
PCI were included. , 

•■- - ' A • ^ ■ "• . ■ ■ . 

ScoTtpZe ' ■ . ■ ' 

The students surveyed in this research ^ere Grade 11 students in Aixs^ralia 
/'taking tlie first year of a two-^year course baseji on. the PSSC materials*." 
ttf minimize- the extraneous^ effect of variables such as home background and / 
school facilities, "the sample was restrict^ to pupils in co-educafional 
_-»^state high schools situated in yegions at above median socio-econpmic status 
in -the Melbourne metropolitan [area Complete data sets were available on a 

' total of 1014 students (79Sc boys, 216 girls) in 58'classfes from 34 schools. 

r ^ ' / / / ' 

. ^ / 

Datfi CoZleation and A^ciZySiLs ^ ■. " . ^ r " * . . "r 

. <i . " ^ ' ■ ' ^ • . ■ ' ' 

The pAI was "employed as a pre-test anc^eight months later as a post-test'' 

whilje the PPI and PCI "were given ais mS:d- tests." "A 4x4 analysis* of 



i 
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covarl^ance design, with an unweighted mejans -adjustinent for unequal cell, 
frequenc.lles, was devised to analyze the <Jata." Classes were assigned into 
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qua^tile groups X^ery high, high, low, -or very low) based on class mean 
scores on each scale at the PCI* Similarly, students were divided into 
four gj-oups (very high, etc;)^ased on their' scores on the PPI scales. 
The covariance design, was used to make inferences about the effects of- 
* confoinations of teacHer and pupil variables (the PPI and PCI scales) on 
"pupils' post-test attitude, over and above any effects which could be 
ascribed to attit-udes. already present at the start of the course." The 
Investigator accomplished this type of analysis "32 times in ordef S:o 
study the effects of eight needs-press combinations on each of the four 
attitude variables." 



Findings ' * . 

"Of the 64 possible main effects, 25 were significant beyond the \.05 level, 
and of these 18 were si^ificant beyond the .01 level." The author'* des- 
cribed soma of the finddrtgs in the article, while further details can be 
fotmd in other reportsH^^'iias written. The results were, discusse4'in terms 
of the teacher and Tpupil variables affecting each of the four fcomponents of 
the PAX. ..... 

. . . ' ' 1 ^ . " " ^ ' 

Non'-authoritarian learning ^ , \ 

" : V ' ^ . ' - ■ ' ^ ' ^ 

Teacher behavior variable's' (PCI scales) were found bo have "little effect" 

n. - . ■ ' ' , 

on^pupils' attitudes to this mode, of lemming. It was reported that there 
was a "weak inverted-U-shaped relationship ^between attitude scores and 
teacher compulsiveness." Three student personality variables were 'found 
'to be significantly related with .^non-authoritarian learning": Play, TMder- 
standing and^lJurturance. / - , 

Openness ^ j 

This attitude toward physics was sigaixicanfely related with .only one teacher 
Variable (Competitiveness) and two pupil variables (Achievement and Nurtur- 
ance).' 



Scientists 

The attitudes of students toward scientists were related strongly to only 
two student variables (Deference and Nurturance) • 

' « .- • 

Enjoyment 

PAX scale "displays Che richest harvest of significant findings, and 
nearly all the predictor variables ^e involved." The author concluded 
that "ICn general, intellectually intense pupils — those who are serious,.^ 
intellectual and achievement-motivated — and pupils who are warm and deferent 
tend to enjoy physics more; intellectxially stimulating teacher — those who 
are. intellectual, cognitively well organized * (high on Conjmctivity) , stim- 
ulating and achievement -pressing, and -whose classrooms are physically well 

organized— tend to be associated-^ with greater enjoyment." 

* ' _ * * 

From the analysis of the' data, it was concluded that non-decline in "Enjoy- 
ment of Physics" during the school year was accomplished only with^about 
6 percent of the sample. This involved the most intellectually stimulating 
teachers with the most intellectually intense students'. All other teacher- 
student combinations experienced a decreased enjoyment of physics as a 
result ofjzhe year of instruction. 



Interpretations 

Favorable attitudes toward "non-authoritarian modes of lea-ming" (PAX §cale)^ 
*iwere concluded to be present more with students who were serious, intellec- 
tual, acnievement-motivatecT, warm and outgoing. These modes of learning 
work best with students who are cooperative and competent, so the^ results 
weiie not surprising. % 

Views of physics as an "open" disciplii^e were associates with students who 
were highly achievement -motivated, warm, and friendly. "Apparently , warmth 
toward other people and receptivity /o new idea^ are related:^qualities." 
^However, "achievement -pressing teachers (high on competitiveness) 'tend to 
promote a more closed view. Apparently^* teachers who place heavy stress on 



achievement, success, and examination performance 'are less likely to main- 
tain the highly open attitudes that most- of the students have on entering 

"the course." . ' ^ 

.■ ■ ' # 

Pupils who are "warm and^ friendly ,^nd who are more likely to be -submissive 
and conforming are more likely to^regard scientists w:^th affection and 
tolerance." 

"Enjoyment" of physics was related to many variables with some complex inter 
BZLLo- patterns. For Ijist^nce, "highly achievem^nt-pressing^teachers exert 
a Deneficlal influence on the achievement of highly* afchievement-mdtivated 
pupils, but a relatively deleterious effect on the enjoyment of pupils who 
are very low^ in achievement . motivation/' ^ , ' 

Furtjiet interactive effect was noted for teacher "Pleasure" and pupil "Play" 
on "Enjoyment of Physical' Generally, "playful" pupils enjoy physics less 
than do "serious" pupils '(lov preference of play). "Teachers in the top 
three qiiartiles on Pleasure have no influence on enjoyment, but teachers in 
the lowest .quartile (very "feerious teachers) exert dramatically opposing 

"effects upon tl\e enjoyment of se/ious and playful pupils." Specifically, 
Mvery serious" pupils- with "very serious" teachers indicate great "enjoyment- 
of physics " whi ,e "playful" pupils with "very serious" teachers expressed 
very little enjoyment of physics. The author used these finditigs to support 
the earlier claim that "studies of curricular outcomes which fail to "con- 
sider pupil personality variables and which employ class means as the. units 

►.of analysis may well miss finding lavf\al relationships between teacherj 
characteristics and pupil attitudes. Had only class means- been consi-lrered, 
no -relatioixship between teacher Pleasure and Enjo3nnent would have been 
found: the correlation between the clafi« means was near zero." 

The^ author found that the magnitudes* of the teacher behavior and pupil per- 
sonality effects found in this study were "much larger than the effects 
associated with different curricula^". Admitting that teacher behaviors are 
difficult to change, the author suggested that attempts to Imp rove ^ pup 11 si 
enjoyment of science courses should concentrate more heavily on teacher 
education than upon instructional materials ♦ 



ABSTRACTOR'S ANALYSIS 

Concern by educators about students' interest in and attitude tovra'fd science, 
• scientists^ and school science courses is laudable. Investigating human 
behavior Is indeed a' complex, multi- dimensional problem and must be explored 
in that manner. The author reviewed -a^ wide, variety .of literature which 
related many variables to the science enrollment/attitude phenomenon. Choos- 
ing a theoretical framework to guide the conceptualization of key variables 
is a move widely suggested by educational researchers. The extensive sample 
also distinguishes this study from many others which have been conducted. 
However, one must ^e simultaneously aware of the danger that such large sam- 
ples allow relatively small effects to be determined as statistically signi- 
ficant. No statistics were presented in this article sc^ ^e reader is unsure 
of the possible functional and educational significance ^nhe findings. 

^Analyses xjhich are sensitive to indivi.dual .student's performan-ce and ^prefer- 
ences is appropriate for much of educational research.^ Suc'h a design carries 
with it the commitment .to plan educational experiences so that these idiosyn- 
cratic traits are.addreg^d meaningfully in the ^clas,sroom. 

A major problem in ail educational research relates to the instrxjmentation ' 
which we utilize to test hypotheses, formulate conclusions, and sb^gest Impli- 
' cati-ons. The' criterion variable (PAlV in thi^ study' is an invest igat-or^ 
. tieveloped 40-item attitude scale used In the analyses as- four separate 
scales (apparently 10 items each). T^ese scales were desqri^^ed in an^earli-er 
article by the investigator and no information was 'inclpded here as to ^heir 
validity ox reli^bili^t>^ Nor wer§ illustrative items provided. As the 
earlier article' was in thlj^ame journal, it can be assumed such was provid^ 
there'. While it's hard to know much about the PAI from its description, it 
seems to be missing the idea of scienc^as ^ way af solving problems and as 

a major effect on modem societies and per^nal lives. , • 

sir ^ 

One of the predictor variables, the PPI, contains eight needs scales taken 
from Stem's Activities Index . The reader is not sure if validity , and 
reliability are retained when portions of assumedly valid and reliable 
measures are used in isolation. Tb« other predictor variable, the PCI, , was 
devised by the investigator to assess "eight press,.scales which correspond 
to the needs..." Sample items from each of the PPI and PCI scales were 



Included with a definition for each scale. No mention was ►made of the relia- 
bility or validity -of eith-er s<iale ox of. Stern!s .index. .The tiuinbej of Items 
per scale was not.mentionedjLbut one canjijif^r tha^' there were t6n items per 



scale as one of the^ saii5>le ^1 



items was No.. 76, 



Even with the sample size obtaine.d, it seems' qjiestiona^e .t</^use. parametric 
analys.es with attitude scales as both the predictor and 'the' criterion varia- 
' bles. Multiple classification with a staltistic would likely' allow the ^ ' 

3ime kinds of comparisons with much- fewer waiyed assumptions. Another 
-approach woxild be to. use factor scores^ from factor analysis of the PPI, 
^ and REIt separately.. The investigator apparently used '^this technique as lie 
reported that "factor analysi? -reveals that these^ personality variables 
(Achievement,* Ploy, Understanding) all lie on one factor*" Such^ consolid^- ' 
tion would simplify both the analysis and resulting conclusions. Relation- 
ships among ^ewer predictor and criterion variables may also help and 
connect this research to other studies ♦ One parsimonious way of represent-' 
^ng and testing such ^relationships would be by using the Path Analysis tech- ' 
nique, A model could be constructed with the , PCI variables as influencing 
the P?I variables and the criterion .variable and the PPI variables 

influencing only the criterion variables. The following sketch might be an 

■ * • 
example for the hypothesized relationships among two PCI and three PPI varia- 

bles and the PAI "Enjoyment" scale. >. . 




PPI c 



^^Enj oyment 



With the extensive sample, c^e could use one random half of the data to - 
help empirically develop the model (substantiated with theory and past 
research findings) and use the other half to test the* validity the model. 



. Such- a concteptuaMzation could accommodate other vari3Bles,^s deemed ' appro- , 
priate-^and could be used as a point of reference .for subsequent investiga- 
tions. Jteny c>they variables haye potentially -some relevance to this domain 
of behavior. For 'instance, the finvestigatoi^ repbrted' some sex-linked find- 
Ings. Similarly, he admitted that there were s6me ■ "potentially influential 
variables such as school facilities and home background" which were elimin- 
ated from consideration in thi? particular study.- ^ 

Because of the 16 iiiterrelated -predictor and four criterion variables,- the 
discussion section was complex and not conducive to clear cut implications 
for classr6om application. As a^matter-of fact , the' major implication was 
to concentrate on teachfer education to. improve pupils' enjoyment of physics. 

The inv^tigator claimed that the teacher behavior and pupil personality > 
efforts detected in this study "are much larger than the effects associated' 
with diffe'rent cuixicula." Not ^knowing which curricula these are, it seems 
appropriate to suggest some areas to pursued with further research. 'As this' 
study was with students in the first year q± a two-year curriculum, it seems 
obvious to pursue the second year, group with similar assessments and also 
with students that may have only completed the first year. Comparisons 
pould also be made with dat> from students who are of the "s^tae age in tlie 
same school but whio choosy not to enroll in physics. If physics is con- 
sidered an "advanced" course, comparisons could be -extended with data from 
students in other ^advanced" classes, 

As ^ucators, we must explore which key variables relate to major outcomes 
of the. school science programs,- 'including those from the affective domain..!^ 
It iS" hoped that this study is viewed 1a« a stepping 'Stone to broader ; know-' 
ledge and understanding. ^. ' . - . 
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Simpson, Nprth Carolina State University. . 



Purpose 



V 



\ 

•■.■'•>.... ' • \ ^ . 

.The purpose or this study was to detenaine ^e infliaence of selected variables 

on the development of student intfetfest iri'soience. The variables included 

ittstrtjction, student", home and sqcfal! factdrs". ■ 



Rationale ^ i. 



The Investigator of this study presents two gbncernS;^ relevant to. the int.erests 
of students* toward science education. . First, he st^'tes that science is a 
basic component of the general education-of all individuals in today^s world. 
'Second, he states ^hat the manpower demands of science and technology are such 
that^many people are neededjrto fill vital positions in these fielxi$. In both - 
cases, effective ^science teaching should.be geared to stimulate interest eamong 
"students toward science. Science educatorL should be aware of 'important 
'variables that influence the development of science ^int^rest . 

■ . . ■ *r * ■ ' ^ ^ 

- . ■ . ■ ^ . : . . 

The author cites research that permits one to conciLtideivthat interest in 
science ' seems to be related tq ^ex^. science achieveiiient, attitudes toward 
science,, mechanical and abstractSreak^ning abilities, and practical hobbies 
(Bingham 1967-68; Meyer ,-1970^ Neujahr and. Hansen, 1970), He also cites ^ 
research:*: that suggests that student interest- in science is more strongl3> , ^ 
influenced by teachers' personalities' and value systems than by their train- - 
ing, teaching experience, and science background (Rothman,' et al ., 1969) . 
Finally, the investigator indicates that student interest in s<zfience cTan be 
fostered through instruction, although less is known about the anterax:tion 
among instructional, cultural *anS motivational variables (Ramsey and Howe, 

1969). . ^ . \ ^ . y .^ 



This stiidy was designed to test the following null -hypotheses: , 

Hypothesis ,l".. There is no bver-all difference between students with 
higji interest in sciej^ce and students with low interest in science 
• on the following instructional variables ; motivatdon of scienc-e.% 
^ • teachers ,r inotivation of school science textbooks, and participation 
in extra-curricular science activities* ^ ^ 

Hypothesis ,2. There ±s no over-all difference between s^tuden^s with 
high interest -in science and students with low interest in science 
on the following cidLtu"^^ variables : father' s 'level of education, 
mother's levi^l of educatiion, and number of science hobbies practiced 
by. families from which students come. 

Hypothesijs 3, There is no over-all differenc^ between students with 
high interest in strience and students xd.th low interest in science on 
the' following outer^ motivational variables ; career the father desires 
for the student, attitude of .parents towards science and science ^ 
careers, and social desirability of science and science careers. 

- • ■ ^ ' - ■ ^ . * ' 

-Hypothesis 4. There is no over-all difference between students with 
high interest in sciene^ and students with low interest on the follow- 
; In g inner motivational ^variables ; student's evaluation of his science 
abilities and future career desired by the student.* 



Research Design and Procedure -t • 



A total of 340 eleventh grade science students- was randomly selected 'from 
four major high schools in Jordan for this study. Ages of the students 
ranged froui 16-19 years. There were 166 boys and 174 girls in the sample. 

Instruments measuririg science interest., and the otfhet variables iinder study 
were administered at the beginning pf the 1971-72 scholastic year.. Based 
on scores OT*; the science interest scale^'male and. fetnale students yere each 
divided into three groupsi high, mediimi,^ and low. The highest and lowest 
27 percent- scoring students on the interest- scale^were studied as subjects 
with high and low interest in science, respectively,* > 

The science interest scale consisted of '40^ triad statements. (In the report 
,the! word "traid" x^as found but the abstractor assumes this was meant to be 
"triad.") "^^The /scale measured student preference for science topics, school ^ 
science lessons, and activities, arid leisure-time science activities. The 
validity^of ' this scale was obtained by selecting items that discriminated 



between science and literary students iiv the eleventh grade. [In' Jordan • 
•/ '*'.*', ' 

sftudents, upon completion of the, tenth grade, are. branched into two courses. 
■ /- • ♦ . ' 

of* study, science and literature (arts).] Split-half reliability, estimates 

I' • 

,'for the scale ranged from .88 to .98. \ • ' 

^In addition to measuring science interest, the investjLgator also colleclred 
dat^ 'On tT^.e pther variables lAentioned in the hypotheses by means, of question- 
naires^ checlclists, and rating scales.' The questionnaire .consisted of 
personal and family questions. The rating scales .measured students' stand- 
ings on the following variables: 1) ioiotivatibh of science teachers, 2)* 
^motivation of school science textbooks, 3) motivation of parents, ;4) social 
desirability of science, and 5) ability to'succ^d in scienpe. With eleventh 
grade st'udents, reliability estimates using the Kuder-Richardkon;^ 20 ranged 
from .50 to .83; - '/ . " ' . . 

The -science teacher motivation rating scalp consisted of 14 items desired 
to measure students' perceptions of their science teachers' interest and - 
concern toward their (students' ) learning of science. 

The school science textbook motivation rating scale consisted of nine-^Ltems 
•designed to measure students' evaluations, of a science textbook on character- 
istics such as readability, charity of presentation, logical organization, 
and the degree it provoked questioning and inquiry. 

* ^ . . ■ ^ 

The parent motivation rating scale-; was comprised of four items meajsuring 
.students' perceptions of parental .^encouragement for t'fieir (students' ) study- 
ing science. ^ ^ ^ ' 

The social desirabj.lity rating scale ^consisted of eight items measuring 
students' perceptions of the importance of science to individuals and society • 

V ■ , \ 

Finally, the ^tudent science ability scale" consisted of six items that 
attempted to measure students' perceptions, of their own abilities to under- 
stand science, solve science problems and conduct scie^ice activities. 

The' checklists were designed to include lists o£ activities and hobbies fre- 
quently enjoyed by middle-class secondary school students in Jordan. 



The research design of this .study was constructed in order to determine 
whether there Were signif^lcant differences between students .xd.th high, and 
:^low interest in science 'on^eiach of the 'four groupin'gs of variables stated 

in the four hypotheses. Meajn vectors o£^scor4? fox high and low interest 

- * ' * « 2 * 

gi;o\ips were, compai^i u3ing Hotelling^s T- tes.t of significance (Anderspn,. 

1966) ♦ Mean scores of both groups' on every variable in that grouping were 

compared using the t-test, Differen<Kes between groups were said'^to' be " ^. 

significant when they were at -£hfif=^5 level of -confidence or low.er^ 



^ Findings ^ .V * " - 

For the. male science students in this Itudy, null Hypotheses 1, 3 and 4 were 
rejected^ In the case ^/the' female science students, null Hypotheses 3 and 
4 were rejected. * Acceptance or rejection in this case was based on results 
of the multivarlat^e t-test-THotelling's T . test. - 

The groupings of .variables, instruction,^ outer motivation and inner motiva- 
tion differentiated significantly between high interest and low Interest male 
gri^ups. The outer motlvatic^ and inner motivation groupings, on^he other * 
hand, differentiated significantly between high and low interest groups in 
females. . ^ ~ ' ' c 

A subsequent table (IVX in this -report revealed a sumrna^.of s*cpres.pf the 
two- interest groups obtained by male students on the variables of each of th^jj^ 
three groupings found to differentiate significantly different between the 
high and low interest groups. ^In 'order to help^the readers of this paper 
tinders tand more clearly the results of this section. Table IV is reproduced 
at the end of thi?& analysis. > - - 

Two^ of the three variables of Instruction , motivation of science, teadhers 
and student participation in extra-curricular science activities, were fdund 
to differ significantly between students with high and low interest in science. 
.Only one v^iable from the outer motivation grouping produced a difference. 
Both variables ■ under inner motivation , career desired by the^student and'<theV 
student's ability* ih science, were significantly different' between high and 
low interest groups, , , '/ . - ' 



Table V shows means, standa^^ deviations, dittarences and sxgnxricanC'e 

levels relative to the high interest and low interest female groups and is 

Included, likewise, so that 'readersV^of this analysis can view more clearly 

thei results. Career desired hy parents, social desirab'siity of science, 

^ career desired by student, and perception of science abilities differen- 
' ■ • ■ , ? y ^ 

5 tiated significantly b'et^^en the high interest and low interest groups. 



Interpret at long 



Stated in the /null form, it was hypothesized in this study that students^ with 
high -interest in science did not differ significantly from students with low . 
interest on several variables rela^d to four groupings: , Instruction^ culture 
outer motivation and inner motivation* As caxi be seen, some of the variables 
were sigaif icantly different betwteen the two interest groups and ^some weifenot* 

Male students with high ii^erest in'sci'ence 1)" participated in more science 
'activities, 2) had a iettCT image of their science ability, -3) rated their ^ 
science teachers /as better motivators, 4) had more desire to follow a career 



111 science, arfd 5) had parenti' who exhibited more desire to see them follow 



a caijeer in science than did students witri low interest in, scienlce.* 

Female students with high interest in science,, moresp than females with low 
■ interest, 1) had parents who exhibited a desire to se^-^fel^em follow a science 

career, 2) perceived science and scientists as socially desirable, 3) 
*■ possessed a good image of their science: capabilities, and 4) had a desire 
^ -tq-follow a career in science* - , . • , 

None. of the cultural variables examined in this study differentiated signi- ' 
fican-tiy between high" and low science interest sti^dents. One can conclude 
from this that among these students in Jor^n, bdfth males and females with 



high interest in science came from families whoad educational levels did not 
differ from those, of families from which' students with low interest in . 
science came* • v 

While^ the variables, student's ca:fee^r desired by parents, career desired by 
student, an^ student •s. perception of science ability, operated^on both male 
and femald students, other variables appeared sex-dependent. Motivation of 

> ' 15 • 



•science teachers and student participation in science activities were differ- 
ent only apiong male students. Conversely, the social desirability of science 
variable was different only among female students j/^ g 



' 1 



The .author of this study oqn eluded that if the development of science 
interest is desirablfe, then one can, on the basis^f this study, pinpoint ^, - 
the most suitable characteristic^ of the secondary school science program. ^' • 
The author continued by^ saying tnat this program is one in which science 



teachers are concerned* with students* questions^ science readings and acti- 
vities, vocational choices, and a program in which tf^ey show persotfal interest 
in the science learning. of their students.' In addition,' it is a program that 
Includes a component 'on the social importance of science, encourages- studeats 
to participate in appropriate science activities, and also helps students 
develop confidence in their abilities , to study science. 



- • . ABSTKACTOR'S ANALYSIS _ - 

This study adds ^additional information to ;a rapidly growing' area of research 
in science education, V There is increasing evidence that affective character- 
istics of students influence what and how^ they ^ learn science, as well as.. 
other subjects in the curriculum. 

While attitude studies have burgeoned, surprisingly few investigations have 
been reported specifically on student interest in science. In this study," 
student behaviors that appear' to be influenced by student interest in science 
have been analyzed^ *In addition, selected demographic variables such a? , 
parents* educational level -and career of father have been correlated with, 
student interest in science. The results of this study, then, shed light 
■^dh student interest and s'everal relevant variables thought to be related^ to 
interest . . • ' r • ^ . " j 

' .-■ . ■ . : • •( . '■■ 

The atithor of this report chose to study student Vnterest in science by first 
grouping both^males and females into "high" and *'*low" interest grpups. This 
was accomplished by administering a science interest scale consisting of ^ 
"^triad" statements. While the format of the scale is not clear from the 
report, the instrument had successfully discriminated between science 'and 



literary student^s in Jordan, hence, a casB for ^lidity^ was c2?almed> Relia- 

biiity • estimates rapged ffpm .88^ to .,9S §Uggestitig -that the responses of ' 

.* •• • ■ 

tiie eleventh , grade ^tudQnts fi;oin Jdrdan in "this study to. this scale wete 
inconsistent* / , ^ \ ■ 

^ The other variables were classified into four groups: instructional, cultural, 
outer motivational and inner motivational. The author _ did not'^refer to any. of 
the variables in this study as .being, independent or depetfident i n^ fi mction. In 
attempting to examine the nature" of these variables it appears that they can 
be categorize^d in such^'a manner. When int^eres t in scS.ence is considered as . 
an indepeiident variable , something students already have that influenced how 
they behave, sc^ of the remaining variables appear as dependent variables— 
thfe subsequent outcomes . The variables in thi's study delineated as instruc- 
tional and inner motivational variables fall into this latter category. They 

\ , ' ■ • . ' 

are the behavioral and perceptual outcomes^ that were measured in this study 

and are potential'ly influenced by interest in science. 'A 

.. ''^ ^ ■ ' ^ ■ 

The variables grouped as cultural and outer motivational do not fit as' 

dependent variables. They are, for the most part, phenomena already present. 

When one considers interest in science as a dependent variable, an outcome 

instead of an influence^ then -the cultural and out er\ motivational variables 

function as independent variables.^. They are the background characteristics, 

the influences, that appear to affect a student's interest in science. 

In studies" where relationships are sougjit between ^riables, it is helpful 
to build research models that allow one to speculate toward possible cause 
and effect relationships. In studying student interest in science we should 
be concerned with two^ questions. First, how does interest in science affect 

-vthe cognitive and affective behavior of students enrolled inr science? The 
other question is: How do backgroiSprid variables — the attitudes, values and ^ 
knowledge thaiT students and their^ families already possess — affect stiideWt 
interest in science?' Interest in science, then, is both an independent and 

.a dependent variable; It is potentially both a cause and an effect. 

■ • D 
s * 

1 found this, study well organized, and clea.rly written.^ l^ile I would have 
preferred reading more iriformation about the contents of the various instru- 
ments. used*, the rationale, procedures, and results of the investigation were 
communicated in an excellent manner\^and the major id^eas could be assimilated 



It is a program in 
questions, scienc* 
in which. they show 



with ease'. Before' studies like this one can be synthesized and the results 
woven into the w>rk of others, it is necessary to con'struct models that allow 
-MS to speculate about cause and effect relationships. The investigator^ by 
failing? to .include independent and dependent -relationships, did not de's^glop 
a context "into which these variables rand findings can be placed," Multiple 
regression ^nalfses arid other correlational technj?quei5 would have produced 
more informatioi^about 'certain of the relationships studied here and, would 
have made it possible to estimate the amount of variance accoiinted for 
between the different groups of variables ^ 

While the author *s findings -were not cast ^iix terms of dependent or independent 
variables or in terjns of correlations alloxS^ing for spetiulation of cause and 
effect relationships, he states in the final' paragraph: "If the development 
of science interest is desired, then one can, on the^ basis df this study, 
pinpoint 'the most suitable characteristics^ of , the ^econdary school science 
program," The author continues: 

which science teachers 'are concerned with students' , 
readings and activities, and_;voca"t^6nal choice, ao^ 
personal interest in the science leadmirig of theix 
students. In addition, it is a program that includes a component on 
the social importance or science, dcxcourages studfehts to participate 
in appropriate science activities, and also helps students develop 
confidence irj their abilities to study science. . 

I <Jo not feel that,/on the basis of this study, such a conclusJy^ is justi- 
fied, ' These statements imply that these characteristics of a school science 
program have been; found to be independent variables affecting student inter- 
e^^t. In other words, tlie implication is tha,t in this study "Teachers 
concerned with students/ questions, science readings and activities" and the 
other instructional variables found to differentiate significantly between 
fiijpji and low i-nterest students actually caused the- differences in interest, 
'While data from this study offer evidence that selected variables correlate 
highly with interest, the design of the study and the statistical procedures- 
lised do not allow one to say these variables produce high interest in science. 

This study is a valuable contribution to the research in this field. The 
study contains an identification and grouping of several variables relevant 
to the potential development of science interest in students. The investi- 
gator cautioned against generalizing, the findings of this^^tudy to Nortfe 




America due to potential cultural biases. ^ I would agree, but^ at the same 
.time^ suspect that many of the relationships found here would be similar in 
other countries, including the United States, This represents a ripe area 
for investigation. By building models whereby the variance of selected 
independent variables can be studied in light of relationships with r,elevant 
dependent variables, researchers will be able to get closer to the question 
of cause and effect. Multiple regression techniques and path analyses are 
among the promising analytical tools for studying these relationships. 



^LE IV 



Comparison of Scores Obtained by Male Science Students^ 
with High and Low Interest in Science on the 

^ , Variables Indicated \ 

High , ^ Low 
Variable V x ,SP X SD , Dif? P, 

Instruction: / ' 

/ ' * ■ 

Motivation, of teacher 5.73 - 3, 81 3,04 2,. 81 2,69 .002 

Motivation of science ' 

textbook 3.53 1.77 3.20 2.07 .33 NS 

Participation in extra- " - * 

curricular science • 

activities 2,71 1.58 1.42 1.34 1.29 >) .002 

' ' 
Outer Motivation: 



■2 



Motivation of parents 2.58 .69 ^ 2.25 .98 0.33 NS 

Career desired by parents • .86 .35 .46 .50 0.40 .002 
Social desirability of 

science 4.31 2.05 3. '55 2.12 .76 NS 



Inne r " Mo t ivat ion : 



Career desired by student .73 .45 .4^ .49- 0.33 .002. 

Perception of science 

abilities 3,22 1.49 2.02\ 1.56 1.20 .002 



T 

y TABLE V p ■ ^ 

Comparison of Scores Obtained by Feinale Science Student's 
with High and Low Interest *,in Science on the 
Variables Indiceted 





High 


Low 






. Variable ^\ ! 


— ^ 





____ 4 

A SD 


Diff. 




Outer Motivation: 












Motivation ^of parents 
Career desired by parents 
Social desirability of 
scdLence 


.93 

2J5' 


70 

.42 
2.32 , 


2.38 ■ ^- .69 
.22 .26 

2.60 1.92 


.02 
.71 

1.15 


NS 
.002 

.02 


Inner Motiva:tion: i 












* Career desired by student 
Perception of science 
abilities 


.62 


.49 
1.74 ■ 


.11 .32 
-1.62 1.53 


.51 
1.44 


.002 
. 002* 
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7 ■ ' ^ ' ■ ' 

Purpose 

The investigators identify the purpose of this study as an effort to explore 
'Student self-concept in relationship to two specific strategies for teaching-- 
elementary school science. Two hypotheses, related to instrumentation used/ 
are referred to in the body of the report. These are, as synthesized by tittja 
abstractor: ^ 

' ^ ■ ' . ^ • :^ ' . / 

1. That students exposed t,<2{ the TSLS teaching strategy would select 

* ^ . . ^ o 

outside . help when 'confronted with a problem situation. ' 

2. That students^^exposed. to the SSLS teaching strategy would select 
active independeat investigation in a problem situation. 



Rationale 

The study is identified as o^e facet of a coiiprehensive resear^. project .;at 
Florida Sta,te University. ^ The overall objective .of the -larger project w4s 
to study the effects of two contrasting teaching strategies on certain' 
aspects of student behavior. Pre\tious and related research studies, identi- 
fied by the investigators, include one by Stains (1956) and one'by Brookover, 
et al. (1965). Assumptions, based on the previous research, are: \ 

That a positive self-concept is related to higher achievement and 
improved performance "among children,; . . ^ ^ 

2. (If) The classroom teacher is the principal "significant otherj* in 
, molding the student's self-concept as related to a particular 



subject area or sdhool setting (then) it' seems to be of vital 
Importance that the classroom t-^ac her become aware of those 
' behaviors and strategies which will qreate a positive self- 
* concept in students. ^ . , v 



Research Design and Procedure ' . ^ • ' • 

Mhe Investigators indicate that the contrasting teaching strategies used 

in the study consisted of controlled , classroom facilities, available mater-' 
. iaXs^ and quantitatively defined teacher behaviors. The two contrasting 
teaching strategies are referred t6 as teacher-structured learning -in science 
(TSLS) and student-structured learning in science (SSL S) . Ifoder SSLS the ' 

ing strategy is to "allow" th& student to engage in science activities . . 
consistent with the individual cognitive and affective characteristics of 
each student. The TSLS strategy utilized the characteristics of a specific 
set o£ science materials to guide and direct the activity of each student, 
there is no clear indication by the investigators, of what constitutes con- 
trolled classroom facilities nor of what materials were available. Furtljer, * 
it is not- clear as to what ^'allow*' encon^^asses-osagr SSLS. ' ^ 




J 



To identify teadher behaviors associated with the SSLS or, TSLS conditions, 
'the investigators refer to an instrument developedby Mathews, .Phillips, 
and Good and denoted as SCAS. The instfiiment consists of classroom inter- 
action categories but the acronym is not spelled out nor if any reliability 
or validity information- provided^ This instrument was usel with and by a 
group of eight teachers from the- Florida State tTniversity Developmental 
Research School during a six-week workshop in the summer of 1972. Thiswork- 
shop w[as designed to train the teachers. to exhibit SSLS and TSLS teaching ^ 
strategies. * ' 

. ■ - ^ ;. 

The study,. using "approximately" 250 students (10 classes with 25 students' 
per class) xn grades 1-5, was conducted' during the 1972-73 school year with 
an eight-month treatment period. At each grade level students were" randomly 
assigned to one of the teaching strategies and remained in either the SSLS - 
or TiSLS-*^^tass for the entire scho^"^year. Teams of two teachers were u^ed 
in grades 1-3 exchanging responsibilities weekly. In grad.es 4 and 5 the 
individual teacher assumed the responsibility of teaching both strategies. 



Studeiits were pre- ^nd post-tested with two instruments developed by the 

investigators. An 11-item instrument, "Self-Perception in Science: Part I" 

(SPS-I) was considered a measure erf the child's ''science self--copcept .". It 

was based on the chilcf*s responses -to questions which were i^itended to reveal 

how the child perceives* himself in the science situation with respect, to the 
•» " • ' ' . 

teacher, peers, and the general' activity associated with science. A 12-iteDi 

instrument, "Self-Perceptions in Science: • Part II" (SPS-II) was designed to 

answer specific questions concerning the way ^in which students'perceive the 

•problem solving processes of science, . The child responds to two different 

- '■ ' ■■ ■ , ■ ' M . . . . 

situations: one in which he is personally involved;^" and one in which a 
scientist might find himself. In addition, the 9h£ld is asked in each 
situation to select one of two ipdes of operation*. In one mode the child 
Or scientist may seek directions from some source far the solution while . 

' in the other mode the child *or scientist may choose to operate independently 
to solve a problem. The second mode is further divided into two parts which 
are callejj^a passive solution (preference toj use outside written sources of 

^ information) and an active solution (preference to direct manipulation of . 
materials for information). >^ 

y 

Content validity of the SPS-I and SPS-II wa^^ judged acceptable by the inves- 
tigators because of the specif ic nature of the information. sought . Internal 
cohsistejicy was determined, b^ means of th& Kuder-Richardson formula (KR-20) 
and, using only pretreatment data from the sample of this study, produced 
coefficients of. 0.Z5 for SPS-I and 0.79 for SPS-II^ • o 

.. -^yX ■ :■■ ■/ ' ' ■ ,' ' ' ' ' ' : 

Data were tabled as frequency responses for* each item of each instrument 
with a Chi-square analysis' of each item, . • , 



Findings 

Coinparing the combined responses, of- all students exposed to the TSLS teach- 
ing strategy to the combined, responses of those exposed to the SSLS teaching 
strategy there were no group differences in student self-perception at the 
end of the treatment period a§ measured by SPS-I. . - 

■ ^ ^ ■ " - - ■ 

X7tth regard to SPS-II, ' items ^7 called for personal involvement on the 
student's part (What would you do?) while items 8-12 required the student ' 



JtO*. respond to someone else's rol^; {IiThat. do you think a ' scientist would do?>''. 
The data indicated that students exposed to the SSLS treatment were skewed 
toward an active independent mode on items 1-^7^ while the TSLS^ treatment 
group were skewed to a seeking outside help mode. In items 8-12 both, treat- 




ment gro|ips held to, the active independent mode. 



Inteypt^etations ^ _ > ' . ' - ^ 

* ^ I- 

No^ inferences are drawn coiifceming the effect of teacher- behavior on the , 
self-perceptions of stuaents^ enrolled in the elementary sciences programs^ 
presented by the study; i.e., SS^ and TSLS strategies.^ The -investigators 
do propose that the global nature of self—concept defies accur<£te meas'ure of 
just one .fafcet of self-image such as that measured by the SSP-I- instrument 
and associated: with exp'efienfce in a science, classroom, [ 



Conversely, the investigators felt that the patt'e^s oj^ student responses to 
the problem solving "situations of SPS-II clearly established that certain^ 
aspects of teacher bel\avior can be established to produce predi^abl-^, changes 
in 'student performance.' - ^ . . 

ABSTRACTOR'S ANALYSIS * 



If one reviewed the literature concerning self-concept = it is possible to find 
a multitude of articles, many of which are research based, spanning the early 
sixties and seventies.^ There are few directly related to instructional 
strategies. I^hat is of interest is that self-concept studies lack a focus 
that would result from an agreed-upon definition of self-conc'ept -^havelson, 
1976). This study is no exception, and in fact does not attempt to define^ 
self-concept eith^ in terms set forth by the investigators or in terms de^- ^ 
cribed, in the literature. , [ ■ 

The investigators describe the focus of the study early in the report^ and, 
at a much later . point, describe^ two- hjrpotheses which the abstractor has 
attempted to saj^hesize.' The contrasting ^teaching strategies are described ' 

^consisting of 'three major components: controlled classroom facilities, 
avki^jable materials , • and quantitatively defined teacher behaviors. The Verbis* 



TSLS-and SSLS are then used to refer to the contrasting strafcegies^ It* is 
,left to the reader to infer what constitutes controlledgsclassrooin facili- 
ties and available materials. As far as quantitatively defined teacher 
behaviors are cdticerned, these are specified as classroom interaction 
categories drawn from ^ instruiaent identified only as SCAS. .No ^reliability 
or validity coefficients are reported for this instrument. 



, Vagueness is aJ.SQ introduced by the' investigators, indicatiitg a student sanrole 
' .of "approximately" 250 (10 classes of 25) students. What was the acfual 
number of. students in each class and in each grade from One to five? Stud- 
ents were randomly assigned to one of the teaching strategies but i'how" is 
not indicated. Fluctuations in the student population are not addressed. 
The reader ^ left to infe;r that this population remained cot^stant over an . 

eigjit-mbnth treatment period including the , pre- and post-testing. 'In the 

• / • -V ' • 

> SSLS strategy how did the investigators arrive at science\activities consis- 

\ ■ . ^ ■ ■ ■ / ^ \^ r . ^ 

tent .with the cognitive and affective characteristics of each ^student? ' - 
Similarly, what are thej. characteristics of a specific set of science mater- 
ials in the -TSLS strategy? . 

' •• ' ■ ■ - • ■ . ^ f ■ • ■ ,\ 

.The control difficulties associated with the variable, of- one group of teachexs 
(grades 1-3 and presumably six teachers) teaching on^ striategy^ either TSLS or 

. SSLS jor the entire period* and one group (grades 4-5 and two teachers) using* 
both .teaching strategies is not addressed at aJLlV How di^ the- investigators 
assure themselves that over the treatment period the teachers maintained 
faithful allegiance to a particular teaching- strategy? 



A major deficiency arises concerning the content validity of the instrtimenta- 
tion. Notwithstanding the absence of quality standards of measure in' the . ^ 
area .of self-concept, why wa.sn't a panel of judges selected from amon^ the 
investigators' peers in the .field of science educations^ \ . 



ERLC 



Data , analysis was made with t^e non-pa;:ametric technique of- Ghi-sqtiare., 
There is nothing wt?ich says an Investigator must use parametric techniques 
except the desire to use the most powerful technique consistent witH. the 

' • ■ : - ■ ■ ■ . /*' ^ • . <^ , 

design of the study and. the data produced. Even though nominai> data were 
,pr«[3uce<3, pa^metric techniques of analysis of variance and/or covairiance!'^ 
could haVe beei^ used* Indeed, as this abstractor discovered, the investi-^^ 
gJators have published another report (3) which, closely parallels the one 



J 

reviewed here and which is based on the same population and design. In 
that report the parametric techniques suggested above were* used. 

The investigators interpreted the results of the study t to* support .the asser- 
tion that certain aspects of teacher behavior can be established tc>;;.-produce 
predictable <:hanges in student performance. Few of us would quarrel Mth 
this statement but -we may ask what are these certain aspects of teacher 
.behavior?. 

One mlght%\ihfer from the wxitten: [report of a study the conduct of the study"" 
itself; e".ig. , a clear, precise, substantive report would lead one to •infer'* 
a tight, well organized, specific research study. That is not the case in 
^e study reviewed here. . , . ' *• 

There has- been continued investigation of the self-concept area with most '\ '\ 

studies examining intercor relations between self-concept and other constructs 
J . \ - \ ^ ■ • . . 

or differences in mean self-concept scores between different; populations of . 

■ ' ' Sir . ' . . 

students, or changes in self-concept du^ to some treatment. As suggested by' 
Shavelson -(1976) , self-concept studies lack the fo^s that woiild resiilt from 
an agreed-upon definition of self-concept, lack adequate validation of inter- 
pretations of ^elf-concept measures, and lack empirical data on the equiva- 

- - •■ , » 
lence of many self-concept measures cXqrrenfly in use. 
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Moore^ Richard* - "A Two- Year Study of ^ CCSS Gi¥)up's Attitudes Toward 

Science and'' Science Teaching." School Scieg&e and Mathematics , 75(3): 
288-290, 1975. ; \ , " . ^ \ ^ . 

. Descrip.tors~*Attitpdes; *Eleaientary School Science: Elementary 
J ' , School Teachers; Higher Education; *Inservice Education; Research; 

Science Education; ^Teacher Education; *Teacher Attitudes : Workshops 

Expanded Abstract and Analysis Prepared Especially for I.S.E. by David R. 
Stronck, Washington Sta^e USiversity* ' . 

^ • •• V . ' 

Purpose ■ * * • 

■ , < ^ ' ; . , ■ -: 

The pJtpose of this, investigation was to determine the. impact of a four-week 
summer workshop on the attitudes of the 3^participants toward science and 
science teaching. The researcher hypothesized that this summer workshop would 
have a positive effect upon both the science attitudes and the science teach- 
ing attitudes of these feachets.' Moreoverv, it was 'anticipated that these 
elementary teachers would maintain or. possibly ^ven ' Strengthen their atti- • 
tudes during the two years following the works hop., 



Rationale 



Especially during the early .1970s, the National Science Fotmdation (NSF) \\ ^ 
'funH^d, many Cooperative College School Science**(GCSS) projects.-. These pro- 
jeptS-were designed ^to help teachers, with the • implementation o;f specific new 
curricula. -Because these projects'^met the -oWiouLS, immediate, and practical * 
needs of the teachers^ they were very populat" jaath teachers and administra- 
tors. Unfortunately, political pressures tera^ated the funding of subh. 
projects after 1975. This investigation considers the- impact of a CCSS 
^ project on a group of participants se^e^ng preparation, a?., resource jpersons 
in. the use of one of the "new" elementary school -science curricula, which had 
been adopted in their respective schools. The underlying assumption of this • 
investigation was that the conclusions derived from this t3r^ical C^SS project 
would pi;ovide some generalizations about most CCSS projects. Hopefully these 
'Conclusions wau^d support the funding of new. CCSS projects or similar work- 
shops. - ^ 

The researche reused the ^Science Teaching. Attitude*Scales , ^the ;only -instrument: 
available which^ is designed .to assess elementary-school teachers' attitudes ' 



ERIC 



toward science and' science teaching. He also observed: "There are no 
reports of longitudinal studies 'of these teacher characteristics in^^he 
literature." Because this investigation involves the use of the instrument' 
repeatedly over a two-year period, it attempts to make a imique contribu- 
tion to the literature. * . ♦ 



Research Design and ProcedurA 



The research design used in this investigation was the "Time-Series Experi- 
ment," a quasi-experimental design. Tfte time-series design requires the 
presence of a periodic measurement process on some group (or individual) 
with the introduction of an experimental change into thfe time series of 
measurementsv The periodic measurement process of this study was the. admin- 
istration of the Science Teaching Attitude' Scales five times. The experimen- 
. tal change was the four-week workshop in the. summer of 1971, a CCSS project 
'in Butler County, Ohio, Two of the administrations of the Science Teaching 
^ Attitude , Scales were done before the experimental change: (1) during the 
Spcing o"f 1971, When the'' participants were recruited. ^f or the workshop; and 
(2> on June I'A, 1971, at the beginning of the workshop. Three acfininistra- 
tions were doue after the experimental change:. (1) on July 9., 1971, at the ' 
i . epd*bf t;he"workshop.;/C2)/ dur^^ of 1972; and (3) during the" Spring 

of 1973, ■ ■ ^ \. - ; . . ' ' ■ 

Although the primary experimental change was the summer workshop of 1971, 
an additional experimental change was the series of twelve meetings held 
during the academic year of 1971-72. These meetings provided additional 
support fto the 31 teacher^ who had participated in the stjmmer workshop.' 
- Hopefiuly these meetings wpuld continue the impajct of the summer workshop 
z. throjugh the foilowihg year aiic^^ould remedy any deficiencies of the workshop. 

All necessary materials for science instruction were provided f6r each of the 

■.■.■-■»■• 

participants through their schools. Only the 31 teachers selected as parti- 

♦ ■ .. ■ ' ' 

cipants were the subjects of this study ^. , — — - 

c • • , . . . 

.« V, ■ ■ ■ 

This investigation describes the teachers as using the "new" elementary-school 
Science curricula. However, neither the title of these curricula no^ the 
specific grade levels are mentioned. The reader might assume /that grades one 



througji si^^re involved. Sone of the typical "new" elementary-school 
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Science curricula- of 1971 were the Elementary Science Study, Science — A 
Process Approach, and the Science Curriculum I;aprovement Study. 



Findings . . \ '■ ■ \ - ' * 

The Science Teaching Attitude Scales contains 70 Likert7type items. Forty 

* * « - • 

of these items assess- the teachers^ attitudes toward science. remaining 

thirty items assess the teachers' attitudes toward science teaching. ^ The two 

parts of the Attitudes ^Scales are treated as two separate instruments.* Analy- 

sis of variance among the data showed some significant F ratios at the 0.01 

level. - ^ 

*■ 

'Hie re were no .significant differences in the attitudes' of these teachers 
. J toward science when the following comparisons betweeti^cores were made: 
^ (1)* between the Spring of 1971 and the beginning of the workshop; (2) between 
the Spring of 1971 and the Spring of 1973. Nevertheless^, attitudes toward* 
> * science si^if icantly improved between the beginning of, th% workshop and ^e 
end of the workshop. These improved attitudes continued-^betweeri the end of ^ 
the workshop' and the Spring of 1972 with'^ut any significant differences. 
During the year of 1971-72, there were twelye .meetings to support , the work 
of * the part icip^njts.. /During the fol]rowing,year of 1972-73, there were no 

altitudes 'toward science 

during that year. ^ ^ 

There was no significant difference iti tl^\ attitudes of these teachers toward 
science teaching between the ^ring of 197)5. and the beginning, of the sxjmmer 
workshop. There was a significant impr9vement in scores between the beginning 
. of the workshop and the end of the workshop. Unfortunately, the scores on the 
attitudes toward science teaching significantly decreased between^ the end of 
- the workshop and , the , Spring of, 1972 . Nevertheless-,^ the scores'^in the Spf Ijig. 
of 1972 were slgniflcantiy ^higher than those of the Spring , of 1971. ^ * 
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Interpret at ions 



The researcher observed that the significant improvement in teachers' atti- 
Sudes toward both science and science teaching i during the summer of 1971 



demonstrated t^BBfigS?^ of the workshop^ On the other hand, tRe significant 
decreases in 3cares; 6n atti^oidesr toward - both vscience and science teaching 
revealed that the desired changes were unstable. The only definitely observ- 
able long-range' affect of the workshop on 'attitudes was some improvenient 
toward science teaching. • 

Th(B researcher clearly acknowledges that his sample of '31 teachers from a . 
pojpulation of 600" teachers is "quite biased/' Th^ participants were selected 
on the basis of their interest and erithusiasuic Since this selection process 
is typical of many in-service projects, the results* of this study "may be 
generaMzable/' 
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• ABSTRACTOR'S ANALYSIS • - 

The iresearcHer. has attempted to study the difficult topic of attitudes. 
Because the only instrument used to measure attitudes is the Science Teaching 
^ ^Attitude Scales completed by the participants, the topic is limited to the 
-self-analysis done by the participants. The abstractor ha§.used a similar ' 
instrument in a similar way and agrees that this technique can provide val-u- 
able information. .The abstractor's research considered a single instrument 
used in six different workshops, involving a .total of 306 participants; the . 
results wei:e published in 3sf977'in the article "The Cdmparative Effects~of 
.Institutes ufor^Changing the Philosophy of Teaching Elementary School Science 
Among Teachers and Administrators" (Strouck, 1977). The abstractor claimed 
only to measure expressed philosophies of teaching science. He also dis- 
covered significant improv^ehts at the end of each institute. ^ 



The abstractor's research cited above distinguishes among various new elemen- 



- - tary school science ci&xricul^a. j^Bpt]^ teachers, and administrators demonstrated 

' . significantly, different changefe ±n philosophies depending upon the orienta- 




tion of the curricula,*; . RecOaiizdpg these distinctions, the abstractor pre- 
sumes that the resear^cher's ftudy on attitudes' toward science and science 
teaching 'is dif^cult to interpret because the science curricula are never 
defined. Many studies have demonstrated that groups of teachers have differ- 
u ent attitudes toward different curricula. Ui.tho^ut detailed information about 
" the curricula considered within the study, the abstractor cannot relate this 

^ study to most other studies which deal with this topic of attitudes. 



/ 



The study makes an important conceptual conttibution to the^ literature by 
showing the iApact of a summer workshop after two years. Because of liipited 
funds for evaluation, most workshops are- evaluated only within the year of 
funding,. Frequently the evaluation is done only at the dnd of the workshop. 
This Btudy confirms ^he existence of a typical pattern which -is recognized 
by many teachers and administrators; i!e., although participants'" generally 
reach high levels of enthusiasm for spience and ^science teaching at the end 
of the workshops, within two years this enthusiaism has disappeared. 



The high levels of enthusiasm for the implementation of the Science 



i ^rric- 



ulm Improvement Study are welL described in the recent doctoral dissertation 
by Geraldine R. Koller: "The Effectiv^ess of an Implementation of an Elemen- 
tary School Science Program with a 'Science Resource Center" (Koller, 1978), 
This dissertation considers the implementation of a new science curriculum 
into the 35 elementary schools of Spokane, Washington,' duriitg^the yjear * 
1975-76. The attitudes of these teachers were measured by. self-inventories, 
qxiestionnaires, interviews, and the use of the science resource supply center* 
Recently the administrators in this same district- ha,ve observed a significant 
decrease in the^teachl^^ of tMs^^etementary. school science curricuLiim. .*! 
Be causfe they, wish to restore; 'tae attitudes wh^h prevailed two years, ago, 
these administrators have now ranked another* workshop in science^ teaching - 
•as the highest priority of the district. ^ ' 
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The Importance of this study is its documentation of /:he difficulty of main- 
tainlng improved levels of science instruction in the elementary schools. 
Officials of the NSF have recognized this probl^ ^or many years. This study 
and the research completed by ^feral^ine Koller in Spokane ^sbcw the value of 
supervision throughout the academic year followii>§ a summer workshop. . 
'/Certainly many school districts are ignoring the consistent findings of such 
'Tcfe^earch when they eliminate the functions (Jf sctenc^ supervisors for the. 
sfike^f budgetary savings.. The research argues that elementary school science 
siSpervlsion is necessary in order to maintain the advantage gained through 
workshops. 

This study makes interesting use of the instnament, ^e Science Teaching 
A tt^ltude Scales . Certainly the longitudinal iiature of the study through the 
repeated use of the same instrument is a valuable methodological, contribution. 
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The validity of the study depends ujion the appropriate interpretation of 
this instrument. The abstractor prefers to describe the data as simply the. 
expressed opinions ,of the participants. The abstractor presumes that the 
instruDfent can provide only a weak indication of the actual attitudes of the 
participants. Probably, the observation of behavior is needed tj identify 
correctly the attitudes of the subjects. Keller's study In'^^^tJckane measui»s 
the \ise of science materials and therefore directly identifies the behavior 
of the teache^rs toward using the new science curriculim. 

Thii^ studV^sed a quasi-experiinenta'l--4esign; i.e., the. '^Time-Series Experi- 
ment." Without the use of coAtrol group^^ the study lacks the data needed 
for fully logical conclusions. Because the ;5ame 'instrument was used five . 
times by each participant, there may be -a factor of fatigue itf the attitude 
of the participants toward this instrxnnent-. Probably each participant at 
the time of fiaiishing the summer workshop was conscious of any changes made 
III a3((^_re^pbnse to the instrument. There may have been soiile deliberate 
V efforts f^o cotiform to the changes desireii by the director^ of the, institute. 
The study\co;ild have been improved by using eqxiivalent but different verv 
^ siohs<Vfr^he same * instrument . ~ * ' - 



■I 



The written r^ort is only \hree pages in length and omits any details about 
J:he activities of. the four-week workshop in the summer of 1971 and the twelve 
m^^ings held during the ac^emic year of 1,971-72. ' , The reader does not know 
how\well the teachers were trained in any new elementary science curricula 
.or even which curricula were considered. The variable qtialityi of differejit 
workshops is well explained by D. C. Orlich and J. R. Ezell im theirtarticle 
"Evaluating the Efficacy of an Elementary Science Inservice Education Program" 
(Orlich and Ezell, 1975). Without knowing details about the workshop and 
subsequent meetings, the reader is unable to relate this study to- other ^ork-' 



shops in science education. ^ I f ' 

This study should encourage others to make longitudinal investigations on the 
impact of inser;yice projects. ^ There -is a critical shortage of such studies. 
'The abstractor recommends -that- these future -^jj^dies should consi<ier more than 
the expressed opinions of the participants. There should be studies of the 
^type completed by G. Roller who directly observed trhe use of science matef^ 
iais- by the teachers. ^ The knowledge of scientific concepts and processes 
derived from the workshops can c^rt^inly be measured by valid and reliable" 
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Instruments. Such examinations demonstrate that workshops do provide 
a long-terra impaction the knowledge and skills of the teachers. The 
abstractor suspects that^ the primary reason for the abandoning of science 
instruction by elementary teachers is the logistical problem of maintaining 
the materials'. An increased use of science resource supply centers by 
school districts may greatly improve the promotion *of science instruction • 
in the elementary scho'ols. Certainly this study suggests that researchers' 
should continue to seek the identiifying of appropriate means^to maintain^ 
the enthusiasm for science and science teaching ^ich usually result from 
workshops, - . ^ ^ 



REFERENCES 



Roller, Geraldine R* ^'The Effec1|jj/eness of ap/Implementation of an Elemen- 
tary School Science Program with a ScienSe Resource Center/' Doctoral 
dissertation, Washington State University,. 1977. . Dissertation Abstracts 
International, 38(9) :5377-A, 1978. r~ ~ ^ 

~ — • y . . . ' ; 

Orlich, Donald Ct and James R. Ezell. "Evaluating the Efficacy of an Elemen- 
tary Science' Inservice Education Program." -"yScience Education, 59(1): . 



59-71, 1975.. 



Stronck, David R. "The Comparative Effects of Institutes for Changing the 
Philosophy of Teaching Elementary School Science -Among Teachers and 
^ Administrators." Journal 6f Research in. Science' Teaching; . 14(4) : 323- 
328, 1977. ^ ' 



r 
I 



Butzow, J, W/ and C. Ryati. "Career Choice and Philosophical Values of 
' Student Teacher^/' Science Education ^ 59(l):73-8l, 1975. 

• Descriptors — *Career Choice; Educational Research; ^Educational 
Philosophy; Learning Theories; ^Student Att^itudes; ^Student 
Teachers; Teacher Behavior; *Teacher Education 



Expanded Abstract and Analysis Prepared'Especially for I.S^E. by Vincent N. 
S ' Lunetta; The University of Iowa* ^ ^ 



Purpose 



The measured philosophical value orientation of student teachers was conpared 
J with their actual. Classroom -practice, ^n addition, role preference and person- 
ality type were discussed as variables in teacher training and selection. 
Hypotheses investigated were: 

■L . • . ■ ■ . : . . 

r ' 1. If there i& a- relationship between philosophical position and teaching 

style, measured philosophii::al position; should be consi^pnt with the 

philosophical position manifested in an actual sample of ^classroom 

■ ■• ' *• 

teaching; ^ > ' ' 'ii 

\ ■ ■ ■ 

2j If there is. a relationship between philosophical position and student 
teacher attitudes toward the purpose and method of teaching, question- 
• naire responses to teaching procedure and the role of the school should 
I be consistent with measur^d^^ilosophical position;. ^ 

3, If a student, teacher 'sample is ^restricted to a narrow range of person- 
ality types as. defined in Holland's theory and subsequently to a narrow 
range of vocational choice, there should be a narrow range (jf philosoph- . 
leal positions measured and operating in such a sample'. 



Rationale 



? A major question the authors Hoped to examine in the study was whether or not 

-the philosophical belief system of student teachers was related to teaching 
, practice^. If no relationships were to lie found,* they argued that "the philo- 
. - sophical course Work of a teacher trainee becomes a vital focus in his 



professional education." "The investigators postulated that- "if teachers 
have a well articulated philosophical position, they will select a learn- . 
ing theory whic^ is consistent with their basic philosophy." The authors 
cite and briefly discuss "recent research" that supports the work of Holland 
(Making Vocational Choices; A Theory of Careers , Prentice-Hall, 1973) pre- 
senting evidence that individuals sej.ect occupations consistent with their 
perceptions of self and value^l 



Research Design and Procecjure 



Data in the study were received for 18 student teachers , at the University of 

.' ■ * * ■ f 

Maine (12 females and 6 inales) from a total of 40 who had been randomly 

invited to participate. Data on these subjects. were gathered from the 

following soixtcesz . . 

" ■ • ■ ■ ^ . ■ ^* ■ ' ;^ ■ 

' ' ■ : ^ ■ : ■ ■ ■ . ■ ■ ■ ' *■ ■ / 

The Ames Philosophical Belief Inventory ( Coimseloi: Educatdon and ' 
Supervision , 7:335-339, 1968);. / 

An audio-tape of a teaching' lesson of the Student^s choice made at y^-^ 
the mid-point of. -student teaching; ^ ^ 

A questionnaire assessing the, student prior educational 'background 
and vocational choice 'and his view of "purposes, and procedures 
inherent in teaching methods and schools":. * . ^ ^ 

A quest ionna^.re administered during the final week' of student teach- 
\ing assessing career choice and educational belief. 

- ... } \ 

A ten-minute segment from each audio-tape was selected; at random and rated 

for "teaching style." Each investigator ^'judged the segment on manifested^ ^ ' 

teaching behavior, the curriciilar pattern arid the predominant teaching » 

method. A single* philosophical descriptor was assigned bV each investi- 

gaftor. No differences • ia overall judgment were found for any student 

teacher when independent judgments were j::ompared." These ratings of teach- 

ing style were then compar^ .with scores -on the Ames Philosophical Belief 

Inventory, A lifting' of previous vocational ^choices by each student was 

examined to determine if the predominant psychological orientation would * ; , 

be of tlie "social-type" and to observe whether those choices would fall ih ^ 

the same category as the student's "personality oru-entatibn.^' Career\ 

. . V ■ •. ' ) - ^ ' ■ 

choices were, jelassified according to the i^cheme develop.ed by Holland and 



then comi^^'d with philosophical position* Student responds es to questions 
assessial^rtitudes toward teaching and schools were "rated by each "investi- 
gator^ independently according to a scheme they had devised enabling them to 
classify these responses in a parti-cular philosophic^ position. Differ- 
ences in ratings between the two^ investigators "were discussed and a single 
philosophical position f or ^^h response was agreed upon, " 



Findings . V 

The -teaching behaviors identified from the audio-tapes bore little resem- 
blence to the-^student teachers' philosophical positions 'as measured by the 
Ames Philosophical Belief Inventory- CAPB I) . Fifteen of 21 student teachers . 
wei^e classified iri the Realistic category on t^e basis of manifested teach- 
ing -behavior. (Information provided in the paper is not sufficient to allow 
the' rea'der to know whether or not the six students classified in this APBI 
category were among the ^i4fteen who were r^eported to behave this way.) 
Between three and five students were classified in each of four other philo- 
sophical positions according to APBI scores while an analysis of the audio- 
tapes pla:ced the other six students in one of two of the** remaining four 
categorieis* ^ 

There seemed to ;be '"considerable crossing over on a direct versus indirect 
teaching style and a traditional^ versus progressive view on school policy.". 
Sxnmnary statements developed by the authors from questionnaire responses 
were I " . ■ . ■ ' 

. ■■ . ■-. • , ^, i , ^ T-:'. 

1. *It appears- to the student teachers that schools exist to perpetuate the 
culture. .. ^ ff 

2» Most of the student teachers viewed the learner as a self-disciplining 
person. The sample describes the learner more as a highly motivated 
: ; adult than as a child or adolescent » Views on the use of ' punishment 
were mixed... ' ' - 

\. : [ ' ^: ■ ■■ ' ' ' • 

3« The predomina^ teaching role preference was a combina^tion of realism and 
' '■'/'■. 
pragman^sm. . The sample ^aw the teacher as being very much in control. , . 



4. The pragmatist view of student activity was thei model (sic) attitude... 
(The abstractor assumes the word is supposed to be inodal.) 

5. The pragmatist view of evaluation was again the mo^l view... 

Questionnaire responses oga career choice indicated education as the unanimous 
current choice. > The modal vocational ch^oice for this group was fconsistently,. 
Social with less emphasis on Artistic or Realistic choices. Cognparison of 
career type with APB I scores showed no spjacific trends. 



In1:eypretations . ■' • ■ * ^ 

1'. ". .-.ihe school miay demand a *more realistftc- type .of action than the • : ' 
student teacher believes in."" ^ 

■■ ■ \ ' ' ' ^ . " ■ "■' 

2. "Direct interpretations of the data" con^aring APBI spore categories and 
attitudes toward teaching and schools "were not possible." ■ 

3. "It,. would seem that our sample I*aP not. manifested positions \whifh ques-^: 

" ^ ' '■ ' ^ ■ ' ■ ' \- ■■: .r^ ■ ; ■ ',/. 

* tion the system ^& dt now exists." V * 

i-v .■ * ' ^ . ^ . - / ■: - ■ ■■ .■: 

4 . Evidence gathered ia ^he .study sup'por^ "the « theoretical a^umption o£ 
Holland that choice* of academic measure is a reflection of personality 
needs." . Stability in major field and career choice do ajppear to corre- 
late, I - 

«\ . . * . 

5. A general conclusion is th^ the student teacher "operationalizes a more . 
, traditional kind of teaching behavior than "one ^would expect from APBI 

scores... The 'fetudent te'aching' situation appeared to be coercive^ enough 
ta. prevent student teachers from modeling the±r behavior, on their diver- 
gent philosophical beliefs.*' '-^ ' yj e 

Based on their interpretation of the^ results, the authors conclude the paper, 
wit^ six questions they claim need to be answered relating to teacher educa- 
tion reform. ^ ' . . 



ABSTRACTOR'S ANALYSIS v < 

This research study may be of interest to persons involved in teacher educa- 

«^ ■ ■ ' ' ' . ' ■ • ' . ■ ' " . 'j I -• 

tipn," but the authors have not outlined any. connections between the data 

' they have collected and the practice of . science teaching/ Neither have * \ 
they made connections with previous .research in the science education liter- 
ature'. If the .study is properly grounded in a body of research from areas 
^^tslde Of science education, that information is riot presented clearly to ^ 
the reader. Certainly science ^educators ought to have an understanding of 
thd implication of those positions on learning and on subsequent behavior;- 
Ydt, the paper doefe not provide an adequate review- of the relevant lit era- ' 

^ ture^ and the rationale that is presented is very weak. . 

The authors do not describe the research as a pilot study ort as a case study 
but the data' reported have been , gathered from an extremely small sjmple,. 
i.e.^ sCQsq?iete informatipri \^as gathered from only 12 female and 6. male ■['■' 
student teachers."* The authors report that tJ^ was adifiinistereid to ^a 

raiidornd^^ Sample of 40 \students registered at the Urliversity oi£ 

SfelneV Yet, they mafc on the bias iritrpducexi ^hen only 18. of 

the 40 (45 percent) provided all the info rmat ion ^Hat was sought. No irifor- 
mat ion was reported regarding the nature of the v22 students who did not 
respond. It wbulii be difficult to make inferences from a biased, sample of 
such, small size. « Certainly the data are. insufficient to warrant some of ' ^ 
the broad generalizations found' in the paper. There are a number of limita- 
tions in the Hat a acquisition -procedures. One of these results from the 
effort to classify teaching behavior on the basis of one ten-minute segment 
of an ajjd^j-tape. , . • 

^The paper includes arguments that dre poofly developed l^^ipally, and the 
writing lacks the precision^ that on'e hopes'for in a scholarly repoft. To . 
cite one example, the authors claim that "philosophical theories" are cited 
in Figure 1 (p. 74), Yet, the reader can only find Que-xTOrd labels of^. 
"philosophical- position" in the f igure followed by some; statements' of iripTi- 
cation for reaching and learnifig. /An exa^ of inference appearing in the 
papeV that" is not ^ sufficiently cautx^ls occurs ^ .The authors say 

that the observed trends^ suggest ^that the. school may dem^d a more realis- 
tic type of action than the student believes iij'." ■ The;:paper hasTprovided 



no information that would make this inf^rfence any .more logical tn&i a variety 
of alternative explanations. For example^ it cotlld be argtieii that student 
teachers have a very, limited- repertoire of teaching behaviors due to: limita- 
tions in their e^^erience. The paper provides no information whatever. about 
the nature of the teacher education program. There/is- no reason to suggest 
that the student teachers are capable of displaying the behaviors the ' 
-researchers thought they could measure. . There is no reason to place all 
responsibility for this observation on the school environment. The authors 
commit the, same error in concluding their ^papet in their final paragraph 
(p^' 80) . The autl]prs write that "jthe student teachjing situation appeared to 
be coercive enougih to prevent student teachers from modeling their behavior^ 
on their divergent philosophical beliefSM^^" The inferen^ce may be ^valid, but ^ 
there is certainly, no reason to assert that it is a* conclusion vas^. the authors 

in discussing the.: data and results"; there .aixe iio comments referring directly • 
to the ^hypotheses that wiere to be ^investigated... Surely; thiese hypotheses 
;should have been central to the discussion, of results of •the study. The 
investigators suggest ^a mrmber. of implications and new questions to be 
investigated;, but it is difficult for* the^ reader to see what h^s been , accom- 
plished by the study,* The authors also do not comment on xnany of the l5 
tations inherent in their study j -and they do not suggest ways that these 
limitations could be overcome in future 'studies of this kind. 



LaShier, Jr.', W. S. and J. W. Nieft.. "The Effects of an Individualized, 
>. ;Self-Paced -Science Prog^f^am on Selected Teacher, Classroom and Student . • 

Variables-ISC S Level One." Journal of Research in; Science Teaching , 
^/ 12(4): 359-369, 1975. • , ' 

* Descriptors — ^Curriculum; *Educational Research; Science Education; 
V •*Secondary Education; ^Secondary School Science; ^ Science Course 
Iii5>roveii«nt Project;, ^Student Opinion; Teacher Characteristics / 

Expanded Abstract and Analysis Prepared Especially for I.S.E. by Dorothy 
Gabel, Indiana University. ' 

Purpose . ' . . 

The primary purpose of this study ^^as to determine whether students in ISCS 
classes/had different perceptions of activities in their ciassrooin^and of 
. teachers^ characteristics than had students in non-ISC S classes. In addi- 
. tion, diffist'rettces itt at'titude ttfward science, pferc!k)tion of classroom 
activities a:nd teacher characteristics of high- and low: ISCS achievers were ^ 
examined* ; , , . •\. / ".".^ 

Five hypotheses were tested: 

1. There is lio relationship bqtween'' the change' in student^ perception of 
. - classroom activity -in classrooms that . implemented ISCS materials and 
V change in classrootos that coixtinued non-ISCS courses. 

2^ There is no relationship between students! cognitivie achievement pro- 
gress- in ISCS ^d their; perception oF classroom activity. 

3. There is no relationship biatween student perception of teacher's person- 
ality traits and the student's experience .in classrooffl^ where ISCS 
materials were implemented or where teachers cont:^ued^teaching a non- 
ISCS course. . . 

4. There is no relationship between students 'cognitive achievement progress 
in iSCS and their perception of teacher variables of warmth, demand^ and 

, ^use of intrinsic motivation. - • 

'«■'■- • ■ 

■■ ' ' ' 

5. There is no relationship between student cognitive ^^^^ievement in ISCS 
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and studeat attitude.. 
9^. ' " 42 
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ISCS is a self-paced laboratory-oriented science program in which the- teacher 
assumes a. role different from that of a conventional teacher^ The teacher 
guides students through the inate rials aiid has more personal interactions With 
the students. This new xole aftd^ap^ivity orientation should change students* 
perceptions of both the teacher and classroom activities. In addition, 
because the program focuses on science processes there raay.be differences' in ^ 
science attitude^resultihg, f rom ISCS instruction* ' 

Vlckery (1968) reported tHat ISCS teachers' behavio'rs were different Nfrom* non- 
ISCS tochers .This study examines, students' perceptions of these differences. 
Gentry fa969) reported that ISCS teachers thought that the program contributed/ 
to the development of scientific attitudes. This study examines t%e effect 
on attitudes 



Research Design and Procedure . 

The sample consisted of 150^200 Seventh: grade students in Kansas whose teachers 

. . ; ■.■ ' , . . • - ■ . ' ..'■■* ^ . . • . • . 

volunteered to participate in the study. (Number varies aciiording to hypothec 
sis tested.) The ISCS students were randomly selected from 600 ^studepf s for- 
whom data ,were coi^liete . and the non^ISCS, from 2O0. students Non-JSCS teachers- 

used a laboratory, approach to teaching science. . * . 

■ ' . . , ■ • ' ■' ■<'..■- • 

The study really consists of three substudies /with different means of -analysis 
for each* ^ Each will be considered separately below. 

■" - " ' • 

1. .^Hypotheses 1 and 3 were tested using a pretest-posttest control group 
design with independent samples fior the pretest and posttest. 

The treatment consisted in being enrolled in an ISCS or ndn-ISCS class- 

room. One hxmdred students in each group ^comprised the sample.. 'Students' 
• * , ■ - .'■ • * ' • 

perceptions of classroom activities were measured by • a 32-item« Classroon ' 

Activity Checklist^- (C AC) modeled after a Biology Activities Checklist 



developed by Kochendorfer (1967). The Instniment gives information \ 
about (1) the;^ role of teachers in the classrooin, (2) student classroom- 
participation, (3) use of the textbook, (4) design and use of tests, 
and (5.) laboratory activities. 

Students' perceptions, of the teacher's personality were measured using 
a modified form of a student inventory " (WDM) developed by Reed. (1961), 
It contain;^ 36 items that ^easure students* perceptions of teachers' _ 
warmth, motivation, .'and demand. Data were analyzed using a multivariate 
analysis of variance for the five areas of the insJtrument, and the inter 
action effect examined. C * ^ . 

Hypotheses 2 and 4 were tested using, 150 I SCS students who were classi- 
fied as high, average, or low achievers by considering scores on the ^ 
•achievement tests and the number of tests .jtaken. The .design was a post- 
test only design, ' . . ' . - . 

V . R X 0- 

with the "treatment" equivalent to the student's, achievement-progress . 
rankliig. Scores, from the, CAC and the TOM tests were analyzed using y' 
analysis of varian'ce for the upper sjid lower third of t]^e students. 

Hypothesis 5 was tested with 150 ISCS studeSfe using a pretest-posttest 
^design; ■ ■ \ ■ . 

R 0^ X 0^ . , ' 



•R O3 0^ . • - : ; 

ISCS students were classified as for Hypotheses 2 and 4 above. The ' 
students were administered in the fall and spring of the school year 
those parts of the Moore and" Sutman (1970) Scientific Attitude ^tnveri- ' 
tory (SAI) that measured attitudes toward science as an approximation' 
of truth and subject to change, science as^^^ ^^rically based,* and 
science as a career. An analysis of covariance with the -pretest as . 
the covariate was used tp examine the data. 



Findings 

!• Hypothesis 1 was rejected at the 0.01 level of confidence, treatinent 
variance was due to the sections of the. instrtiiient attributed to the 
role of the teachers in the classroom "and^student classroom participation, 

2. High achievers perceived student* .participation, examinations, and labora- 
Jiory activities in .the ISCS pro^^am differently than did low achievers. 

■ ■ ■ * " " - ■ ■ ' . " .' ' ■ ' ' 

r ■ . • ' ■ , £ 

3. Hypotheses 3 and '4 were not rejected. 

' ■ ■ r 

r 

4» Attitudes of high ISCS achievers towa-rd science as an approximation of . 
truth and empirically based were higher than were attitudes o^ low ISCS 
achievers. • ■ 



In t erpre tat i ons . ' : . » 

• ' • ' ' ' ' 

Thie authors of the research concluded that the, ISCS program Is consonant with 
its philosophy in that students enrolled in the program perceived , the 
teacher's role and the ^classroom activities differently than did non-ISCS 
students. The high ISCS achievers also perceived the classroom to be more 
like the "ideal" ISCS classroom/than did the low • achievers . 

The students, however, tiid not perceive any differences in the ISCS teajchers' 
personality that might be expected from the self-paced^ student-centered ' 
ISCS course. The cause of thjLs may be-dxie to the use of the student iriven- .. 

tory that may be outdated. 

... . . ^ . _ . . ^ , ^ J .... 

^ • . ■ ■ 

The authors also cpncluded tha,t ISCS. high achievers- had better attitudes 

toward two aspects of science than did low ISCS achievers at the end of the 

course. ; - .v 



' . . : ABSTRACTOR'S ANALYSIS 

This' study is best classified as an evaluation study oT the ISCS curriculum 

. /■ ■ ■• ■ • . ' ' ■ . ■ . ■ 

project. It makes a significant contribution in this area because of the" 

• / * \ ' ■ '■ ' ^ 

V large number of students from whom data were collected and the length of 

/■ • ■ V •■ - • ■ ■ - 

time over which the study extended. Because the authors do not carefully 
define, the differences between the ISCS program and other laboratory programs 
/to which it was con^ared, generalizations beyond tHe ISCS program^re not 
/ appropriate. «. 

/ ' ' ' ' ' ' . r 

^ The major flaw that is evident in this study arises from the instruments that 
were used in the study. The four instruments that were useci were the Class- . 
room Activity Checklist (CAC) , the Student Inventory (T>/DM) , the Scienti 
Attitude Inventory (SAX), and an act\ievement test. The first three Inst ru- 
ments were modified for the study, the last designed by the authors. 
Reliability coefficients werei not reported for the .new or modified instru-* 

I ments. In fact, the only reliability coefficient reported was for the WDM. 

\ in addition to this, comparisons were made using subscales of these instru- 

V ments. Although this may be acceptable for the VJDM where subscale-^eliability 
coefficients were reported, it is inapp:^priate for the SAI. The total relia- 
bility of this 60-item test using tenth grade students is 0.934 (Moore and 
Sutman, 1970). The investigators in this study used only half of thq test 
and analysjed scores from subscales of 10 items each. I have fbund that the 
reliabilities of the subscales rangp^ from 0.2 ~ 0.6 on this instrument using. 



a test-retest . procedure on a study conducted at Indiana TJnTvei^sity. 

y 

Another difficulty -in the use'of the SAI in this .study, is that it :is . admaSlis- 
tered to^eventh grade students when it was originally designed for tenth 
grade Students. Although the high ISCS achievers probably would not have 
difficulty in reading the test items, the low- achievers might.* This coxzld 
cause spurious differences between groups in testing Hypothesis 5. This 
once again points out" that although studies inay be carefully designed in 
many respects (as is this one) , great care must be taken in the selection 
and desl^ of the instruments to ^void' reach irig uninterpretable conclusions. 

In general J the reporting the researcTi .in, this "article is quite clear and 
understandable. The addition 'of the sample size and the maximum score* possi- 
ble ^ to tlje tables woxild aid the reader in the fftterpre taction of the. results. 



For example, Mn Table IX, it wbiild*be helpful to know what value, of the SAI 

Indicates a. positive, negative or netftral attitude. ^ 

. ^"^ •> " • . • ' " \ ^ , . 

■ . ' ■ ' ■■ - • ' • ' . ■ ' 

Another suggestion for improving the study lies in the testing of Hypothesiis 

5. Instead of determining whether these 'ar^ differences in attitude toward 

science between high and low ISCS achievers (which one might expect in any 

science program), it may be of more value to compare the attltu^.of ISCS 

students with students enrolled in other science programs. 

In summary, LaShier and Nieft set out to determine the effects of the- ISCS . 
program^'On certain teacher classroom and student variables. They have a c com 
plished this in a limit,ed way because of- the instruments used in the study.- 
Care. should be taken in interpreting tljeir results because of low instrument 
relii^lity. ^ ' , >.,. '' 
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175*181, 1975.. ^ :^ ' 

• Descriptors— ^Academic Achievement; *G lass room/ Environment ; Educa- 
tional Research; Elementary Education; ^Elementary S^ool Science;' 
*El^entary Schools; *Locus of Control; Science Edtication; Vertical 
. Organization . ^ 

Expanded Abstract and AnAlysis Pi^epared Especially for I.S.E. by Donald E. 
Rlechard, Eiik)!^ UhivelrsjLty, \^ ' * 

• • : - ■ ■ . ^ • 

Purpose • ' . V . . . ^ 

« ' • ■ • • . 

The purpose was to determine ±t *a student's locus of control wa,s^a useful 
pre'dictor ofv science achievenieitt In school environments of varying forms of 
vertical organization. Three specific questions were identified:. 

- ^ \ { ■ ^ ■■ 

1. DO students of the same locus of control achieve the same in science 
when in schools with different types' of vertical organization? 

2-i Do stud^ts with different types of locus of control achieve th^ same 
in science when in schools 'with the s3me type of vertical organization? 

3. Do the -student^ popTjlat ions of different vertically oiX^anized sclipols ' 
have the. same distribution of the locus of .control construct? 

Te^ null hypotheses used in examination-<ii^E the above questions were identi- 
fied. Each hypothesis, along with a» statement on its acceptance or rejection, 
is given in *the Findings section of this abstract. 

.- ' ' ■ - • ■ ■- ■ ■ ." ■•'*"' ■'^ . " 

Rationale* • . 




The rationale for thi^ study is grounded in the authors' belief that int 
gence tests have riot been useful predictors of student success in science. 
They feel that interaction^ ampng variables has been ^ignored. The relation- 
ship of . locus'\Of tpntrol and its (locus of control) ' use as a. predictor of- 
achievement in. some' areas^ther than science is given. Five . assumptions 
relative to the rationale were identified. • . 



'This study is referenced to the Research of several persons. Among them are* 
Bialer, Butterfield and Wei^^r^Davis and,Phares, ' Eisenmen and Piatt, lavifi\. 
Miller, 'Rotter, and' IJhite and Howard. ^ - ' ^ 



\ 



\ 



Resggrch Design and Procedure * 




The research design vas a static-grdiip conqjarison which is a ,pre-experimental 
design 'applicable to situation^ that do not pexxtLt mahipulatiod ^of ' independent 



variables • ' 'The design ^is diagrammed^y Campbell" and Stanley (1963, pp. 182- 
183>: as^^ollows : - . ^ . ^ . 

Three pairs of elementary schools were used in the stfudy. r One membe;r of each 
pair was a non-jgraded school with a policy of* continuous progress of -learning^ 
and multi-age grouping *in grades 1-3, The other member of each pair was a ^ 




age grouping in grades 1-3 • The other member of each pair w 
ool. ' Schbols were m; 
.nd racial composition. 



school. ' Schbols were matched on ^science curriculum, socioeconomic 



done over a two-week p.efiod,\ Students^ 'who had .entered first^ ' 
d were in' their third year of attendance were administered the ' 
's Locus of Control Scale (CLOC) a^Hthe Stanford Afchievement Test 



in Science (SATS).. 

Students were categorized into high, midmost, and low groups based on CLOC 
scores. Some of the -data were presented in tables. Statistical signifi- 
cance was analyzed, by the t-test. ^ * ^ 

■ ■ ■ ^ ■ - ' .. ■ ' . • : 

Findings - \ ' ^ 

Findings are summari^d by the. following statements on acceptance or rejec- 
tion of th6^ nuil hypb^^eses defined in the report : ^ 

• • • ■ ^'^ . ■ 

1» There will be no significant difference in science achieyement between ' ' 
Students scoring high on the CLOC attending, ndursgjapaded schools , and the • 
students scoring high attending graded schools. Accepted . . J ■ V 

■■ • .. \ • ■•■ ■ . ■ ■. • 



, ' 2* Ther^will be no significant difference in science achievement; betwfeen • 
Students - scoring midmost; ^ oh ♦ the CLOC attending non--graded schools, and 
: . ' ^ st^ents scoring mfdiaost attending graded schpols. Accepted , • ' . 

■ ■ ■ ■ ' • ■ " . ' - ■ w - . 

3. There :will be no significant difference . in science achievement between 

stuidents scoring low on the CLOC attending non-graded schools and- « 
* . students scoring low attendin?? graded schools. Rejected . 

* • _ ■ ■ . , - ' • ■ - ■ . ■ . r' ■ . • . - 

\ There- will be ho significant difference in science achievement between 

students, ^coring high ,ofa ^thevCLOC attenUing graded schools and'' student^ 



scoring low attending grMed^schools.. Accepted ^ 

There witl be no significant difference in science 'achievement between, 
students scoring high "on the CLOC attending gradedxschoo^ and students 
s.cpring midniost attending graded schools. Accepted .^ 

6, There will be no significal^t difference in ^science achievement betwee^ 
students^ scoring midmost; -on GLiOC a graded schools and 'students 
scoring low attending graded schools. . Accepteid . ' 

7. / There will be no significant difference in science achievement between 
\ students scorings hi^ on the CLOC attending non- graded schools and 

studishts scoring low attending non-graded schools. Rejected , 

' • .^;,r- . ^ • • 

8.. There will be no significant difference in science achievement between 
students scoring high pn the CLOC* attending non-graded schools and 
students scoring midmost attending non-graded sch(5l^, ' Accepted^ ' 

9. There will be no significant difference in science achie,vement* between 
. -. students scoring midmost on the CLOC attending non-graded schools and 
students scoring low. attending non-graded schools. Accepted* 

1ft* There will be no'Seignif icant difference in locus of control between- 
third' year students attending non-graded schools and third year 
students at,teh.ding gf aded ^hools. Rejectecj i . ' 



\ Interpi:etatlons . •. ' ' - ' ' 

^ ' ^ . * * ■ ■ ■ r-^ ■ • ■ ■ . • • 

The findings suggest that a sustained classroom environment has an influence 
on the student •s ;>locus of cbntroi. It also appears -..that the interactions 
^ between a student's locus of control and his classroom environment may 

affect- his science achievements > j 

" " • ' ■ ' ^ " ' ■ . ■ ' ' . ' ' 

. ABSTRACTOR' S ASALYSIS - • y ■ . ^ 

New Conceptxial Contributions ' ' / ^ . 

^.The investigation introduces the nature of si^^)ol organization (graded or 
f . non-rgraded) as a possible factor related to students' locus of control and ^ 

achievement in science. This seems to be a new thrust in the locus of con- . 
. trol research. In fact, this absjfractor is not aware of a single scudy 
(other than'tixis one) which exaifeies the s'ame' relationships/ Since the 
results are not definitive, it is satisfyxng to ^ote the authors' caution 
as they state that findings suggest the relatioliship's. to.be only at "a level 
of suspicion." The relationships do', however-, appear to. offer a potentially 
fruitftil direction of study. * - . . . * 

. VSlidity- of irhe^ St^y ' v " ' ' ^ " 

. While questions about the research desxgn sfcnd its . application .<see be3ro?ir)\ . . 
1 • . - might -be raised, there is d good bit of data from which to' argue: the valid- 
't- ity of the instruments ^ used *(CLOC and SATS) . In 'drawing inferences from 

the' study, however, it is advisable to question >hat is actually measured.' ^ 

■ / * ~ ' ■ • ' ■ 

\ " ' . • ■ ■ ■ ^ -* ■ . /-'^ ■/ ■ ■ - ^ 

r ' ' Given the authors V interpretations, one m^ght asl5i,/for exam^leS^ what kind 
"sciei^^ce achieyeipent". is' •actually measure'B:'b^ SATSi. It is not the pur- 
pose of 'this review to open ^dfebate on thevSATS. However, when irij^rpre-ting ' 
. ' . ' results, 'researchers need to det'erriine^^if ^he " sic itoce ^achievement" identi- 
. , , * fied is a measure of factual information^, cdfncept development^ process' or - 
inq^i^y skills, psychomotor abilities,, afiffect, ot-other things^ It is thi^ .; 
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abstractor's guess that different^ loci of control ar^d^aifferent t^ffs. of ^ 



school enAd.roninents might have a differential effect on different kinds of 
"science achievdifent . 



Research Desigci . . 

- " . ■ ■ • — -** 

^The static group coiiipa;rison used in this study -suffers from several weiak-', 
••nesses.' A* major one identified by Caii5)bell and Stanley. (1963, p. 182) is . 
that there are "no formal Wans for certifying that the groups would have 
been equivalent had it :not been for the X."' The matching techniqtie used 
was an at^^empt at overcoming tTiat wfealcness^ 'However^ it should be pointed 
^ out. that many researchers do not hold matching in high' Esteem as a method 
of assuring that groups are equivalent, ^^ti addition to weaknesses of the 
design related to ejquivalenoy and selection of groups, Campbell and Stanley 
(1963,. p.' 178) al^o pq^t to; weaknesses under mottality, intieraction of 
sSelection and maturatipn, and intej^^^ction of selection and X, ' " 

La all fairness to the authors, the difficialty of. designing tru^ eljq>e»lmental 
studies in behavioral r^searfih Should be reco^i^ed* ' Most educational* . * 
.researchers,' including thljs abstractor, |fl||re foxmd pirobleTUS jegpi&cially acutisi 
'wfaei^ attempting to study ^meprie else's children in someone else's schooll 

^ . • . • ■ ji 
The Written .Report . ■ \ ^ i 

The written report is adequate in conveying what wafe done. However, from a. 

■ . •-. . ■ ■ ■ * ■ ■. ' ■ • ■ • ' • ■ -C 

technical point of view several observations can.be made. For example, the 
alf)ha leve*l at which a t-value^was cons-idered significant was- no.t, given. . y 
It^ appea.rS' that a.vaiue at the 0 .01 level caused ritill hjrpo theses to be 
reject^ . • In sb^" in'^aices, however, it is .reported that a/'.give^.t-valt^^ 
^'i§ not signi^icapLt .at. the 0.05 level" ^d. '.the; null hypLOtheais is '-accepted.". 
In other cases, it is* s^imply stated, witlicAit idtotxf ying;-.^-^ 

that a t-valu^ "is not .significant." ^ " ^\ '\ 

There'^so seems to be soaae. inconsistency in the pres^ntatibti of .results. . 

• . ■ ■ - • .. ■ * ■ •■ . • ' , : * ' * * ■ 

While ten hypothes.es were tested, only the data from^foixTro-f . tTie tests are 
presente.di ixi table fora.' . three. o*f tBe table.s summarize data^ on. the three 



7 

rejected hypotheses and one table summarizes data on one of the seven 
"accepted" hypotheses.. The reason for this .unique presentation, of ' results' . 
is not apparent* - \^ 

- • . ti ■ ■ , ■ • < 

For the reader unfamiliar with the CtOC, it would be helpful had the, authors 
given more information on scores and sirring] How were "high" ajid "low" 
scores determined, . for. example, and how do these scores relate "to "internal" 
or "external?' locus of control? 

Ijt would be :of interest alsQu to know the total- number t)f students from' each 

school. Ani idA of -the to£ai population ^an be inferred from the^ tables but 

' ' • ' - . . • ' ■ -. . 

a more complete breakdoiSi -of the population would have been appropriate -under 

. the procedures section. _ 

_ . . ■' ., . ■ ''4 • 

^ The discussion on categorizing the" CLOC scores, into "high , and midmoist ^ 

was confusing. A primary. "fl^olht "of confustLoa was with.the valxies rgtported^ 
^ T-scores.- What reported actually appear to be 2;^scores. .Considering . 

. .them .t^ Be,' in fact, zrscores, a ^conyersion tabie suggest^ ;that' the I'.midmtfst" 
scores were fhose^A!?hich fell Letyeen* the. approxima^ percentile ranks* of 35 . 
arid 68 (Clark, e\. al.., a965, p. i02)^ The "low"^ and* "high" scores would fall ^ 

• below and above those respective ranks. If this is a*correct interpretation^ 
it migjit have simplified the matter had- percentile ranks been stated. 

• The careful reader will note that one study in the reference list (Crandall, 
et al.) is not mentioned in the text. Such an omission is not an uncommon 
occurrence in research reports but should be avoided when^ssible. The 
omission of the text reference in this paper does not adversely affect the 

quality of the report, however. 

■ . * ■ • * ■ \ 

* • • • . t , 

* ■ . ■ ■ 

Suggestions for Suture Research \ . • 

There is a relatively large body of literature on locus of control and this 
study is refer^enced to some of the major investigate^ * in. the field. Little 
research exists, however, which deals-with locus oif control relative to- 
levels.-of school organization and science achievement. There appears to be o 
, a need for. ft^Xher. reseaTC ^ ^ • 



Some suggestions oh future research can 'be made. For example, the research 
of Miller (referenced in this study) suggests that a subject's sex might 
have -an ±mpiw;tant bearing on his/her locus of control. Is there an age at 
which sex or maybe social expectations for a given sex relate to locus of 
control and science attitudes and ^achievement? Do boys and- girls differ in 
their abilities to cope. with different types of school organization? 

The issue on the meaning of "science achievement" was raised above in the 
discussion on validity. One might explore relationships between locus of 
control anci different measures of science achievement. ^ 



The Miller instrument (referenced in this study) c'an also be used to deter- 
mine locus of ^valuatipn . How does this measure relate to science achieve- 
ment or to levels of school organization^ Would other instruments for 
measuring locus of control produce the same' re^sults as the instrximent use^ 
in this study? If one is interested, in exploring the last question,, h^/she 
' might want to examine the locus of control scale developed by Noxd.cki and 
Strickland V973) . _ ; ^ - . ; , 

As a- matter of avoiding some of the seaknesseis of design identified above, 
the researcher is advised to consult Campbell and Stanley (1963). And, «C 
cotfrse, the use of some of the covariate ai^ialysis programs could simplify 
the- treatment of data involving numerous variables. ' 
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*Scientific Methodology ' 

Expanded Abstract and Analysis Prepared Especially for I.S.E. by Russell H. 
Yeany, University of Georgia. ' 



Purpose 

■ ■ . ■ ■- 

The purpose of the study, though not stated in specific terms by the authors, 
was to assess the "Uhdexstanding of the Nature of Scientific Enquiry*' (UNSE). 
skills of Israeli BSCS studerits thrbugji the^ analysis of the results on a ' 
sub-section of the 1971 written Israeli BSCS — Matriculation Examination. 
This test was conspwicted to serve the purpose of a national science examina-. 
tiott as well as a research instrument. 

Rationale - . . 

Previous data on Israeli student achievement related to BSCS en£'ol;lment were 
collected with a measure ^th§it was judged to have validity problems related 
to^measuring: (1> Tcnowledge of the rules of methodology, and (2) ability 
to design and experimfeht. Also, the measure asked the student to design an 
experiment and followed with questi<>ns which were based on the experiment; 
therefore, the students were responding to: dissimilar situations., A third 
concern with the measure was that ■ th'e level of task-sophisti<:ati6n varied 
with the type of experiment designed bys^tbe student. There was a diagnosed 
need desigij^ instrument that overcame these validity, problems when- us^L ' 
as a matriculation examination of biology achievement « \ 



Procedure , 1 - 

A measure 'was developed, which consisted of .an approximately 325-wprd passage 
and a datra^able. on oxygen poisoning iii*insects. This was followed by eight 



questions • Cone had two par ts)^ which measure'il the subject's ability to inter- 
pret the experiment and the table*, knowledge of statistics and rules of 
experimentation, ability to formxiate a hypotheses, j and ability to design 
and experiment, ' ^ 

The test was administered to 269 Israeli students who had studied the BSCS \ 
Yellow Versicfti in grades nine through eleven as part o£ the BSCS Second 
Course in grade twelve. The students were from nine urban secondary schools 
five rur^i" schools and an agricultural secondary boarding-school. No pre- 
or pilot-testing of the test occurred before tl>is study. 

All items on the test tised an open-respons? answer format. The answers were 
read by two markers who had detailed instructions on interpreting students' 
responses. The. mean of the -two markers was used as the student's score was 
•|35 points* Wnter-marker reliability was r = ,74. 



Findings , . 

" > •«. . . ^ • ' ^ ■ ■ - v. 

. Thft: results were reported item by item as well as by sub-tests which repre- 
sented levels .of cognition (e.g., knowledge, analytical and* constructive 
mode) . Success on the items ranged from' a low of 39 percent to a high of 
82 percent. The overall mean fo^.the^^S^-poS^^ was 20,27 points or 58 

percent* V ' 



4 




The authors analyzed .the relationship between sub-test scores and reported 
significant correlations between knowl^d^ge of .conventions and qonstiructive 
mode (r ,18) , knowledge of conventions and auial^^tic mode (r = ,26) and 
analytical mode anrf^constructaye mode ^C^ 

The open response answers were further analyzed for the blind use of terms^ 
(i.e., "magic rwords") in contradiction to/the data given. The misuse of 
these wards (e,g,, control, sample, and replication) occurred in 29 percent 
of the.-tases, ■'. ■ 

.llie'resailts- related to the students' ability to formulate hypptheses and . . 
de;bigri eatperiments indicated th^t 64;^ percent could' formulate an accuraite 
and rfe'levant hypatheses; 86 percent designed . an . experiment relevant to their 
hypothesis; . dnd, 15 percent designed an adequate experiment • . ' • 



Interpretations 

The authors concluded that the BSCS biology curriculixm has not had the' desired 
impact on the student population. A total mean score of less than 70 percent 
was considered inad-equate. The authors pointed out that since the test was 
given as part of a matriculation examination^ the motivation and results were 
considered as maximal. 

Knowledge, it was concluded, was not a sufficient condition ^or success in 
demonstrating the^derstanding of the nature of scientific enquiry (USNE) 
at t"h^ higher levels). Also, there was no clear unidirectional hierarchy 
involved in UNSE. 

• ••*•. 

Another conclusion was that^ for qne-jthird of the population, enquiry coti- ' 
cepts remained "a set of. magic -words" and that the BSCS courses could be 
improved by adding aperies of research papers of increasing difficiilty* and 
complexity of design. ' . ^ * / 



ABSTRACTOR'S ANALYSIS ' ' 

- ^- > - . ■ ■ , 

It'^wats difficult to sort dut whether the authors were primarily interested 
In ipilot testing a new Instrument (or ins;t:rument format) or, assessing the 
enquiry skills of the Israeli students. t-Jhen both are enga;ge^ in siniultan- - 
eously, conclusions about t"he latter are only valid to the degree that the 
instrument meets standards which insure its validity and reliability. ' 

In relation to the attempt to develop an juistrinnent which' measures the under- 
standing ^ the nattcre* of scientific enqu4.ry (UNSE)^/several problems need 
to be cited. : ' 



'lil^wei 



First, the inter-marker co^rrelation* coefficient is reported as if lit were 
the only reliability of interest. . It is. not . O^ere* is still a question of 
the -reliability of the instrument itself. With only 6ight items on the . 
test, there is a high probability that this yalu.e is low/ No efforts to 
assess instrimient fciliability (i.e.', split-half ,' test- retest^ or KR-20) were 
reported. Because of this^, the correlations .among the sub-scores must be 



\ 



held as tentative findings. Also, the conclusions about the lack of any 

hierarchy, in UNSE may be questioned unt.il more information is available on 

the measure's reliability. _ ^ . - • ^'^^ — 

* "* . * * ' . 

Second, the authors are expecting a lot from a single meastxre consisting of 

' ■ • ■ . - • ' ■ , ' ■ i ■ ^ ■ 

eight items, all of which relate to a single experiment. There is na way 

to determine if the data can be generalized beyond the sihgle limited context 
of the Oxygen- Poisoning in Insects report . The measfure needs to be expanded 
' to Incl^m^ several parallel instances^ and assess the correlated success of 
subjects in different experimental, contexts in order to determine the valid- 
ity of using a single context to measure the UNSE skills. 

In relation to the attempts to measrur% the UNSE of the Israeli students, the 
authors' conclusions 'must be recognized^ as being based on very tentative . . 
data. Until the measure is^ further, tested for reliability and validity, no 
hard-fast conclusion can be^ drawn. _ 

This research report point's out a - common flaw in educatipnal research that 
can best be defined by anolagy--we" should not a^ttempt to build the basement, 
and the roof of the housie at the same time*!: The assessment of pupil outcomes 
xrast be -based upon" a sound investment" of energies in' the development and. . 
pilot testing of adequate instrumentation. " . . . .. 

It is not impossible, to'* develop and field test an instrument while collecting 
important information on a criterion variable. But, it should be done with 
extreme caution; confounded results lead to confounded conclusixms. - 



0 



id 

ERIC 



61 

62 



0 J 



ERIC 



Swain, J:,:^,L. "Teacher and Pupil At|itiides to the Nuffield Physidal' 
; Science Course," School Science --'Review ^ 57(199) ;357-''362^ 1975, 
.X . ^Descriptors — ^Curriculum; >^Gurriculum Evaluation; ^Educational 
^ Research; *Physical Sciences^^ Secondary Education; Secondary 
School Science; Student Attitudes; Teacher Attitudes 

* ■ ,, 

Expanded -Abstract an^ Analysis Prepared Especially for I,S,E. by Richard J, 
Bady, Mount Senario College* 



Purpose and Rationale 



The purpose of the study was to survey risers of the Nuffield Physical- 
Science course to compile information on teachers' and pupils* .perceptions 
of the course's structure:, tiine allocations, difficulty;, and Interest, 
The survey also gathered information on attributes of the schools and . 
teaches who use Nuffield Physical Science, but these data were not dis- 
cussed in the repoirt. 



\ Research Design and Procedure ^ * ^ ^ 

Questionnaires were sent to all the schools using th^^course. The response 
. rate was 92 percent, bata were collected from 178 teachers and 596 pupils'. 



Findings 

Coicpse Structure and Time Atiocatihns . . ^ ' 

^ A tmajo^rity of the teachers (69 percent) said the course needed, either minor 
' ' or no taodifications. The remainder said major revisions were needed* 
. Student response was similar. Seventy-one percent of the teachers said - ' 
that more than .the recommended eight periods per week would be required 
to- complete the course. About two-thirds of both the teachers and the 
pupils said that the courS(k presented a good balance of chemistry and 
physic^^this was a goal .of the course's developers'), < 
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Course Diffiaulti/ md Interest ■■ ■ . •'. . 

Both teachers and pupils reported that the difficulty of the course^ varied 
greatly from topic to topic. There was fair agreement iTetween teachers 
and pupils as to, which topics were most d if fieiilt. > The relative' interest 
in each topic by ^itipils was also givenj_ Further, it was noted that there 
was little or no relationship between levels of interest and difficulty, ' 
and little or no relationship between levels of interest and. performance 
on examinations for the various topics. ' 



Interpr^ationg ^'^ - . 

•~ ^ . ' ^ ■ ■ . ■ . 

The author concluded that since 31 percent of the teacl^ers indicated that 
the course needed major changes, these results should be noted by the , ? 
course developers. ; He further advises- that the course , should be shortened. 
While he points out that it is striking that interest level and test 
performance were- not, related,- he offers no explanation for this finding 

, ABSTRACTOR'S ANALYSIJ 

The study provides. information that is of particular importance to course 
developers. The findings about pupils' perceptions of topic difficulty 
"-are also of interest to classroom teachers. . However, none of the informa- 
tion, is terribly new or surprising. " " . 

• '^■■S ' ' ' ' ■ ^ ^' ' • . ■ 

While the response rate was excellent, the quesrtiomiaire itself is • 
described too briefly to draw any further conclusions aboiit .the validity 
of the data. * 



